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SURFACE  COAL  MINES  AND  SURFACE 
WORK  AREAS  OF  UNDERGROUND 
COAL  MINES 

Proposed  Mandatory  Safety  Standards 

Notice  is  hereby  given  that  in  accord¬ 
ance  with  the  provisions  of  section  101 
of  the  Federal  Coal  Mine  Health  and 
Safety  Act  of  1969  (Pub.  L.  91-173,  83 
Stat.  745,  30  U.S.C.  811)  and  pursuant  to 
the  authority  vested  in  the  Secretary  of 
the  Interior  under  section  101(a)  of  the 
Act,  it  is  proposed  that  Part  77,  Sub¬ 
chapter  0,  Chapter  I,  Title  30,  Code  of 
Federal  Regulations  be  revised  and 
amended  as  set  forth  below'. 

Section  101(a)  of  the  Act  directs  the 
Secretary  to  “develop,  promulgate,  and 
revise,  as  may  be  appropriate,  improved 
mandatory  safety  standards  *  •  *."  These 
revisions  and  amendments  to  30  CFR 
Part  77  are  proposed  as  part  of  a  con¬ 
tinuous  review  by  the  Mining  Enforce¬ 
ment  and  Safety  Administration 
(MESA)  of  existing  mandatory  health 
and  safety  standards  for  our  nation’s 
coal  mines.  In  accordance  with  section 
101(c)  of  the  Act,  public  meetings  were 
held  during  the  months  of  November 
and  December  1974  and  February  1975 
in  Pittsburgh,  Pennsylvania;  C3iarleston, 
V7est  Virginia;  Evansville,  Indiana;  Den¬ 
ver,  Colorado;  Hazel  ton,  Pennsylvania; 
and  Birmingham,  Alabama  for  the  pur¬ 
pose  of  discussing  MESA’s  preliminary 
draft  of  proposed  revisions  and  amend¬ 
ments.  'Iliese  proposed  revisions  and 
amendments  are  based  on  the  volumi¬ 
nous  comments  received  from  industry 
and  labor  representatives  at  the  public 
meetings,  and  on  experience  and  techni¬ 
cal  expertise  within  MESA. 

In  numerous  cases  the  proposed  re¬ 
visions  and  amendments  clarify  am¬ 
biguities  in  existing  mandatory  safety 
standards,  and  some  subparts  and  sec¬ 
tions  have  been  reorganized  to  facilitate 
their  use  by  operators  and  MESA  in¬ 
spectors.  Other  standards  are  completely 
revised.  Because  of  the  extent  of  the  re¬ 
visions  proposed  to  be  made  in  Part  77, 
this  preamble  does  not  attempt  to  ex¬ 
plain  each  one  in  detail.  Rather,  selected 
major  revisions  are  highlighted  below. 
Standards  that  have  recently  been  pro¬ 
posed  or  promulgated  are  not  affected 
by  this  proposal,  and  they  are  al.'jo  iden¬ 
tified  below. 

Subpart  A — General 

(1)  Under  §  77.2,  “Definitions”,  terms 
w'hich  have  been  redefined  or  added  in¬ 
clude  : 

“Blasting  agents”  which  has  been  re¬ 
defined  to  mean  any  material  or  mixture, 
consisting  of  fuel  and  oxidizer,  intended 
for  blasting,  and  not  otherwise  classified 
as  an  explosive  by  the  Department  of 
Transportation,  provided  that  the  fin¬ 
ished  product,  as  mixed  for  use  or  ship¬ 
ment,  cannot  be  Initiated  by  a  No.  8 
detonator  when  unconfined.  (5  77  2<di  > , 
and 


“Charged  hole"  which  has  been  de¬ 
fined  to  mean  any  bole  containing  ex¬ 
plosives,  or  blasting  agents  with  a  pri¬ 
mer.  (§  77.2(D) 

Subpart  B — Qualified  and  C?ertified 
Persons 

(1)  Subpart  B  is  not  affected  by  this 
proposed  rulemaking. 

Subpart  C — Surfpace  Installations  and 
Equipment 

(1)  The  heading  of  Subpart  C  is 
changed  to  specifically  refer  to  “Equip¬ 
ment”.  This  change  is  made  to  remove 
any  confusion  which  may  have  previous¬ 
ly  existed  as  to  the  scope  of  Subpart  C. 

(2)  Construction,  installation  and 
maintenance  requirements  for  ladders 
are  expanded,  and  standards  for  scaffold¬ 
ing  have  been  adopted,  (§§  77.206  and 
77.206-1) 

(3)  Average  illumination  intensities 
are  specified  for  interiors  and  exterior 
work  areas  of  structures  and  facilities; 
slopes,  tunnels  and  shafts;  and  self- 
propelled  equipment.  (§  77.207) 

(4)  Light  measuring  instruments  and 
methods  of  measurement  are  specified. 
(§  77.207-1) 

(5)  The  transportation,  storage,  use 
and  maintenance  of  liquefied  and  non- 
liquefled  compressed  gas  cylinders  are 
now  covered.  (§§  77.208-1 — 77.208-4) 

(6)  Rigging  equipment  standards  have 
been  added,  which  Include  tables  to  as¬ 
sist  in  determinations  such  as  maximum 
working  load  limits  and  rated  capacities. 
(§  77.210-1) 

(7)  Regulations  regarding  refuse  piles 
and  impounding  structures  are  not  af¬ 
fected  by  this  proposed  rulemaking. 
(§§  77.214-77.217) 

Subpart  D — Thermal  Dryers 

(1)  Thermal  dryer  bypass  stacks  are 
required  to  be  fitted  with  a  clean-out 
door  or  other  effective  means  to  permit 
removal  of  material.  (S  77.302) 

(2)  Requirements  for  checking  and 
cleaning  dryer  chamber  drop-out  d(x>rs 
are  added.  (S  77.303) 

(3)  Explosion  release  vents  are  re¬ 
quired  to  be  checked  by  manual  opera¬ 
tion  at  intervals  not  exceeding  90  days. 
(§  77.304) 

Subpart  E — Safeguards  for  Mechanical 

EQinPMENT 

(1)  Standards  for  power  operated 
hand-held  tools  are  added.  (§  77.402-1) 

(2)  RegLilations  regarding  falling  ob¬ 
ject  protective  structures  (POPS)  and 
rollover  protective  structures  (ROPS) 
are  not  affected  by  this  proposed  rule- 
making.  (§§  77.403 — 77.403b) 

(3)  Additional  requirements  for  weld¬ 
ing  operations  have  been  included. 
(§  77.408) 

(4)  Rubber  tired  front-end  loaders 
and  dozers  purchased  after  the  effective 
date  of  this  section  will  be  required  to 
be  equipped  with  parking  and  emergency 
stopping  systems.  (§  77.410) 

(5)  Tire  and  rim  repair  standards 
have  been  added.  (S  77.410-1) 

(6)  New  standards  covering  marine 
operation  and  equipment  have  been 
added.  <5  77.414) 


Subpart  P — ^Electrical  Eoiupment — 
General 

(1)  The  electrical  subparts  (P,  G,  H, 

I,  J,  and  S)  have  been  reorganized  so 

that  all  the  specific  requirements  relat¬ 
ing  to  a  specific  type  of  circuit  are  within 
a  single  subpart.  As  proposed.  Subpart  F 
contains  the  general  requirements  appli¬ 
cable  to  all  circuits. 

(2)  Sections  77.500  and  77.501  are  con¬ 
solidated,  and  gloves  are  required  w'hen 
testing  and  troubleshooting  on  low-  and 
medium- voltage  circuits.  (§  77.500) 

(3)  Electric  powered  hand-held  tools 
are  considered  electrical  equipment  for 
the  purposes  of  Part  77.  (§  77.502-2) 

(4)  Ampacity  requirements  and  am¬ 
pacity  ratings  are  specified  for  specific 
types  of  circuits  and  conductors  respec¬ 
tively.  (§§  77.503-1  and  77.503-2) 

(6)  Voltage  limitations  have  been  add¬ 
ed  for  motor  control  circuits  that  are 
external  to  the  motor  controller  enclo¬ 
sure.  (§  77.507) 

(7)  Guarding  requirMnents  for  all  low- 
and  medium-voltage  electric  equipment 
have  been  specified.  (§  77.512) 

(8)  mesa’s  interpretation  of  the  Na¬ 
tional  Electrical  Code  as  applied  to  haz¬ 
ardous  locations  has  been  specified. 
(§§  77.516-1  through  77.516-4) 

(9)  Requirements  for  the  installation 
of  electric  wiring  and  equipment  have 
been  added.  (§  77.517) 

(10)  New  stationary  electric  utiliza¬ 
tion  equipment  is  required  to  have  an 
identifying  nameplate.  (§  77.518) 

Subpart  G — Circuits  to  Portable  and 
Self-Propelled  Electric  Equipment 

(1)  Subpart  G  defines  trailing  cable 
circuit,  trailing  cable,  feeder  cable  cir¬ 
cuit  and  portable  feeder  cable  and 
specifies  short-circuit,  overload  and 
ground  fault  protection  requirements. 
(§§  77.600-77.602-1) 

(2)  Pall  safe  ground  check  circuit  re¬ 
quirements  are  modified  to  allow  imped - 
ence  monitoring  of  groimding  circuits. 
Ground  check  circuits  other  than  fail 
safe  ground  check  circuits  or  without 
ground  check  wires  may  be  approved  by 
the  Assistant  Administrator — Technical 
Support.  (§§  77.603-77.603-2) 

(3)  Requirements  are  added  for  test¬ 
ing  of  circuit  breakers  protecting  trail¬ 
ing  cable  circuits  and  feeder  cable  cir¬ 
cuits.  (§§  77.604  and  77.604-1) 

(4)  Locations  for  disconnecting  devices 
are  specified.  (§  77.605) 

(5)  Ampacity  requirements  and  am¬ 
pacity  ratings  for  trailing  cable  circuits 
and  feeder  cable  circuits  are  specified. 
(§§  77.606  and  77.606-1) 

(6)  Shielding  is  required  for  new  low- 
and  medium-voltage  trailing  cables  and 
portable  feeder  cables  which  supply 
power  to  three-phase  equipment.  (§  77.- 
607) 

(7)  Connections  shall  not  be  made 
while  cables  are  energized  at  more  than 
150  volts.  <§  77.614) 

Subfart  H — Direct  Current  (Circuits 

(1)  The  requirements  for  groimding 
have  been  moved  to  the  a]K>n>priate  sub¬ 
part  for  each  type  of  circuit. 
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(2)  Proposed  Subpart  H  contains  pro¬ 
visions  i}ertaining  exclusively  to  db^t 
current  circuits. 

(3)  Ground  fault  protection  is  re¬ 
quired  for  resistance  grounded  and  solidly 
grounded  direct  current  circuits,  (j  77.- 
700(a) ) 

(4)  Ground  fault  protection  or  ground 
fault  Indication  is  required  for  im- 
grounded  direct  current  circuits.  (§  77.- 
700(b)) 

Subpart  I — High-Voltage  Alternating 
CuuRENT  Circuits 

( 1  ^  Ground  fault  protection  is  required 
for  resistance  grounded  and  solidly 
grounded  high-voltage  circuits  supplying 
power  to  stationary  equipment.  (§  77.800 

(a) ) 

(2)  Ground  fault  protection  or  groimd 
fault  Indication  is  required  for  un¬ 
grounded  high-voltage  circuits.  (§  77.800 

(b) ) 

(3)  System  and  enclosure  groimding  is 
specified  for  high-voltage  systems  sully¬ 
ing  power  to  stationary  equipment. 
(§  77.802) 

(4)  Criteria  is  established  for  allowing 
earth  as  a  grounding  conductor.  (§§  77.- 
802-2  and  77.802-3) 

(5)  Requirements  are  established  for 
guarding  high  voltage  equipment,  con¬ 
ductors,  cables  and  parts.  (S  77.804) 

(6)  Higher  clearances  are  required  in 
areas  where  dump  trucks  operate  under 
high-voltage  powerlines  (5  77.805-3) 

(7)  Proximity  warning  devices  are  re¬ 
quired  for  self-propelled  equipment  with 
booms  and  masts  which  can  extend  high¬ 
er  than  15  feet  above  ground.  (§  77.805- 
4). 

Subpart  J — ^Low-  and  Medium-Voltage 
Alternating  Current  Circuits 

( 1)  Ground  fault  protection  is  required 
for  resistance  groimded,  solidly  ground 
and  vmgrroimded  low-  and  medium-volt- 
age  circuits  supplying  power  to  station¬ 
ary  equipment.  (§  77.900) 

(2)  System  and  enclosure  grounding 
is  specified  for  low-  and  medium-voltage 
systems  supplidng  power  to  stationary 
equipment  (5  77.902) 

Subpart  K — Ground  Control 

(1)  Detailed  ground  control  plans  are 
required  to  be  approved  by  M^A  and 
adopted  by  the  operatw.  (5  77.1000) 

(2)  Standards  regarding  loose  mate¬ 
rial,  box  cuts,  benches,  and  scaling  of 
hlghwalls  are  now  covered  within  the  ap¬ 
proved  ground  control  plan  and  are 
therefore  dropped  as  individual  sections. 
(5§  77.1000-77.1000-5) 

(3)  Hlghwalls  sloping  into  working 
areas  are  required  to  be  examined  by  a 
certified  person  within  two  hours  before 
each  operating  shift.  (§  77.1001) 

Subpart  L — ^Pire  Protection 

(1)  Subpart  L  is  not  affected  by  this 
proposed  rulemaking. 

Subpart  M — Maps 

(1)  Mine  maps  are  required  to  be  re¬ 
vised  and  supplonented,  and  to  be  kept 
up-to-date  by  tonporary  notations. 

(§  77.1200-1) 


(2)  A  final  certified  mine  map  must 
be  filed  within  60  days  by  an  operator 
Vhen  he  permanently  closes  or  abandons 
a  coal  mine.  (§  77.1203) 

Subpart  N — Explosives  and  Blasting 

( 1 )  Magazine  location  requirements  in¬ 
clude  locating  the  magazine  at  distances 
from  certain  structures  and  facilities  as 
sr>ecified  for  “inhabited  buildings”  in  the 
“American  Table  of  Distances  for  Stor¬ 
age  of  Explosives.”  (§  77.1301(a)  (2) ) 

(2)  At  least  two  screened  ventilation 
openings  are  required  for  over-the-road. 
drop-off  vans  containing  blasting  agents 
when  the  van  is  serving  as  a  storage 
facility.  (§  77.1304(1)) 

(3)  Restrictions  are  placed  on  certain 
work  activities  conducted  within  the 
blasting  area  containing  charged  holes. 
(§  77.1308(g)) 

(4)  Blasting  is  prohibited  after  dark. 
(§  77.1308(1)) 

Subpart  O — Hoisting,  Elevators  and 
Manlifts 

(1)  Subpart  O  coverage  has  been  ex¬ 
tended  to  elevators  and  manlifts. 

(2)  Requirements  covering  overspeed, 
overtravel  and  automatic  stop  controls, 
and  brakes  have  been  modified.  (§§  77.- 
1401-77.1401-4) 

(3)  Wire  rope  and  wire  rope  attach¬ 
ment  removal  criteria  have  been  adopted. 
(§  77.1402-1) 

(4)  Commimication  and  signaling  re¬ 
quirements  are  added.  (§§  77.1405  and 
77.  1405-1) 

Subpart  P — Auger  Mining 

(1)  The  unnecessary  requirement  for 
oxygen  deficiency  testing  at  auger  oper¬ 
ations  is  dropped.  (5  77.1501) 

(2)  Methane  detectors  are  required  to 
be  available  at  each  auger  machine. 
(§  77.1501(c)) 

(3)  Persons,  including  the  machine  op¬ 
erator,  are  prohibited  from  being  sta¬ 
tioned  in  direct  line  with  the  borehole 
during  angering.  (§  77.1504) 

(4)  Auger  holes  must  be  blocked  within 
a  specified  time  and  distance.  (S  77.1505) 

Subpart  Q — Loading,  Haulage,  Stripping, 
Drilling  and  Reclamation 

(1)  The  scope  of  this  subpart  has  been 
expanded  to  include  stripping,  drilling 
and  reclamation  as  well  as  loading  and 
haulage. 

(2)  The  subpart  has  been  reorganized 
so  that  general  provisions  and  transpor¬ 
tation  of  persons  regulations  are  followed 
by  detailed  installation  and  operation 
regulations  for  aerial  tramways  ({  77.- 
1603),  conveyors  (§77.1604),  railroad 
trains  (§  77.1605),  rubber  tire  and 
crawler  moimted  mobile  equipment 
(§77.1606)  and  dumping  facilities 
(§  77.1607). 

(3)  Only  maintenance  men  may  ride 
in  empty  buckets  on  aerial  tramways. 
(§  77.1062) 

(4)  All  self-propelled  rail  haulage 
equipment  must  have  hydraulic  brakes, 
pneumatic  brakes  or  dynamic  braking 
in  addition  to  manual  brakes,  each  capa¬ 
ble  of  6tofn>ing  and  holding  the  maxi¬ 
mum  load.  (§  77.1605(e)) 


(5)  Car  droppers  shall  not  ride  on  the 
front  of  moving  trips  or  on  the  front  of 
a  single  car  which  is  being  dropped. 

(§  77.1605(n)) 

(6)  Benns  or  guards  are  required  on 
the  outer  banks  of  elevated  roadways  or 
specified  conditions  must  be  met  in  lieu 
of  providing  berms.  (§  77.1606(g)) 

(7)  All  new  bridges  must  be  suffi- 
cientlj’  strong  and  at  least  one  and  one- 
half  times  the  width  of  the  widest  vehi¬ 
cle  which  regularly  uses  the  bridge. 

(§  77.1606(h) ) 

Subpart  R — Miscellaneous 

(1>  All  superv’lsory  employees  are  re¬ 
quired  to  have  first-aid  training  and  re¬ 
training.  (§§  77.1703-77.1705) 

(2)  Requirements  for  first-aid  train¬ 
ing  and  retraining  for  non-supervisor>' 
miners  have  been  deleted  from  Subpart 
R  and  were  proposed  as  Subpart  U- 
Training  and  Retraining  of  Miners  on 
July  29.  1976  (41  FR  31556) . 

(3)  Protective  clothing  requirements 
have  been  specified  in  greater  detail  for 
face  and  eye  protection,  hard  hats,  safety 
belts,  and  seatbelts.  (§§  77.1710) 

(4)  Requirements  for  distinctively  col¬ 
ored  hard  hats  for  newly  employed  min¬ 
ers  are  not  affected  by  this  proposed 
rulemaking.  (§  77.1710-1) 

Subpart  S — Trolley  Circuits 

(1)  Miximum  trip  currents  and  trip 
times  have  been  specified  for  circuit 
bi^eakers  protecting  trolley  circuits. 
(§§  77.1800-1  and  77.1800-2) 

(2)  Requirements  for  testing  of  cir¬ 
cuit  breakers  protecting  trolley  circuits 
have  been  added.  (§  77.1800-4) 

(3)  Training  requirements  for  persons 
who  i-epair  energized  trolley  wires  have 
been  specified.  (§  77.1803-1) 

Subpart  T — Slope  and  Shaft  Sinking 

(1)  Standards  affecting  filing,  ap¬ 
proval  and  modification  of  a  slope  and 
shaft  plan  have  been  added.  Additional 
information  to  be  included  within  the 
plan  is  also  required.  (§§  77.1900-77.1900- 
4) 

(2)  Wire  rope  and  wire  rope  attach¬ 
ment  removal  criteria  have  been  adopted. 
(§  77.1903) 

(3)  When  persons  are  transported  by 
a  hoist  or  endangered  thereby,  the  hoist 
must  meet  the  requirements  of  Subpart 
O  of  this  part,  niis  includes  the  require¬ 
ments  for  two  independent  brakes. 
(§  77.1905) 

Subpart  U — Training  and  Retraining  of 
Miners 

Subpart  U  was  proposed  in  the  Federal 
Register  for  July  29, 1976.  (41  FR  31556). 
That  proposal  is  not  affected  by  this  pro¬ 
posed  rulemaking. 

Subpart  V — Structural  Erection 

(1)  New  requirements  for  structural 
erection  have  been  added.  The  primary 
source  used  in  developing  these  stand¬ 
ards  was  the  Occupational  Safety  and 
Health  Administration  (OSHA)  regula¬ 
tions  for  similar  construction. 

Interested  piersons  may  submit  written 
comments,  suggestions,  data  and  objec- 
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lions  to  the  proposed  standards  stating 
the  grounds  for  such  objections  and  re¬ 
questing  a  public  hearing,  to  the  Admin¬ 
istrate,  Mining  Enforcement  and  Safety 
Admimstration,  Department  of  the  In¬ 
terior,  Room  618,  Ballston  Tower  No.  3. 
4015  Wilson  Boulevard,  Arlington,  Vir¬ 
ginia  22203,  no  later  than  February  28, 
1977. 

Note. — The  Department  of  the  Interior  has 
determined  that  this  document  does  not  con¬ 
tain  a  major  proposal  requiring  preparation 
of  an  Inflation  Impact  Statement  under  Ex¬ 
ecutive  Order  11821  and  OMB  Circular  A- 
107. 

I>ate:  January  6,  1977. 

William  L.-  Fisher, 

/  Assistant  Secretary 

of  the  Interior. 

It  is  proposed  that  Part  77,  Subchapter 
O,  Chapter  I,  Title  30,  Code  of  Federal 
Regulations  amended  as  follows : 

1.  The  following  entries  in  the  table 
of  controls  are  revised; 

Subpart  A — General 

Bee. 

77.1  Scope. 

77.2  Definitions. 

•  •  •  •  • 

Subpart  C — Surface  Installations  arxl 
Equipment 

77.200  Surface  Installations;  equipment; 

general. 

77.201  Methane  content  In  svirface  In¬ 

stallations. 

77.201- 1  Testa  for  methane;  qualified  per¬ 

son;  use  of  approved  device. 

77.201- 2  Methane  accumulations;  change 

in  ventilation. 

77.202  Coal  and  coal  dust  accumulations 

in  surface  installations. 

77.203  Use  of  material  or  equipment 

ov«-head;  safeguards. 

77.204  Openings  in  surface  installations 

and  equipment;  safeguards. 

77.205  Travelways  at  and  on  surface  in¬ 

stallations  end  equipment. 

77.206  Ladders  and  scaffolding;  con¬ 

struction;  installations;  main¬ 
tenance. 

77.206- 1  Scaffolding;  general. 

77.207  lUumlnation. 

77.207- 1  Light  measuring  instruments  and 

methods  of  nveasm'emMit. 

77.208  Storage  of  matn-lals;  general. 

77.208- 1  Transportation  of  liquefied  and 

nonliquefied  compressed  gas 
cylinders. 

77  208-2  Storage  of  liquefied  and  non¬ 

liquefied  compressed  gas  cylin¬ 
ders. 

77.208- 3  Use  of  liquefied  and  nonliquefied 

compressed  gas  cylinders. 

77.208- 4  Maintenance  and  tests  of  lique¬ 

fied  and  nonliquefied  com¬ 
pressed  gas  cylinders;  acces¬ 
sories  and  equipment. 

77.208- 5  Exemption  of  small  low-pressure 

gas  cylinders  containing  non¬ 
flammable  or  nonexplosive  gas 
mixtures. 

77.209  Surge  and  storage  piles. 

77.210  Hoisting  of  materials. 

77.210-1  Rigging  equipment  for  material 

handling. 

77.211  Draw-off  timnels;  stockpiling  and 

reclaiming  operations;  generaL 
77  211-1  Continuous  methane  monitoring 

device;  installation  and  opera¬ 
tion;  automatic  deenn^ization 
of  electric  equipment. 


Sec. 

77ffl2  Zhaw-off  tunn^  ventllaUon  tena; 
Inatallatton. 

77.213  Draw-off  tunnel  escapewaya. 

•  •  •  •  • 

77218  IncorporatiOD  by  reference. 

Subpart  D — Tbaiwial  Dryers 

77200  Thermal  dryers;  general. 

77201  Dryer  heating  units;  cy>eratk>n. 

^7.302  Bypass  stocks. 

77203  I^er  chamber  drop-out  doors. 

77.304  Explosion  release  vents. 

77.305  Access  to  drying  chambers,  hot 

gas  inlet  chambers  and  duct¬ 
work;  installation  and  mainte¬ 
nance. 

77.306  Fire  protection. 

77.307  Thermal  dryers;  location  and  In- 

stidlatloa;  general. 

77.308  Visual  check  of  system  equip¬ 

ment. 

77.308-1  Control  stations;  location. 

77209  Control  panels. 

77210  Alarm  devices. 

77211  Pall  safe  monitoring  systems. 

77212  Wet-coal  feedbins;  low-level  in¬ 

dicators. 

77.313  Automatic  temperature  control 

Instriunents. 

77.314  Thermal  dryers;  examination  and 

inspection. 

77.315  Incorporation  by  reference. 

Subpart  E — Safeguards  for  Mechanical 
Equipment 

77.400  Mechanical  equbmaent  guards. 

77.401  Stationary  grinding  machines; 

protective  devices. 

77.402  Hand-held  power  tools;  safety 

devices. 

77.402-1  Power  operated  hand-held  tools. 

•  •  •  •  • 

77.404  Portable,  self-propelled  and  sta¬ 

tionary  machinery. 

77.405  Performing  work  from  a  raised 

position;  safeguards. 

77.406  Drive  belts. 

77.407  Power-driven  pulleys. 

77.408  Welding  operations. 

77.409  Shovels,  draglines  and  tractors. 

77.410  Self-propelled  equipment;  auto¬ 

matic  warning  devices  and 
braking  systems. 

77.410-1  Tflres  and  rim  repair. 

77.411  Compressed  air  and  hollers; 

general. 

77.412  Compressed  air  systems. 

77.413  Boilers. 

77.414  Marine  operation  and  equipment. 

77.415  Incorporation  by  reference. 

Subpsd  F — Electric  Circuits  aitd  Equipment — 
General 

77.500  Electric  power  circuits  and  elec¬ 

tric  equipment;  deenergization. 

77.501  Electric  circuits  and  equipment; 

maintenance. 

77.502  Electric  circuits  and  equipment; 

examination  and  testing. 

77.502- 1  Electric  powered  hand-held  tools. 

77.503'  Power  conductors;  capacity  and 

Insulation. 

77.503- 1  Power  conductors;  ampacity  re¬ 

quirements. 

77.503- 2  Power  conductors;  ampacity  rat¬ 

ings. 

77204  Electrical  connections,  splices  and 

Insulation. 

77.504- 1  Repair  of  damaged  conductors. 

77.605  Cable  fittings;  suitability. 

77.606  Electric  equipment;  short-circuit 

and  overload  protection. 

77.507  Electric  equipment;  sadtehes. 

77.608  Electrical  rating;  switches,  fusee, 

circuit  breakers  and  controDers. 
77  509  Identification. 


See. 

77210  Lightning  arresters  iat  un¬ 

grounded  exposed  power  con¬ 
ductors.  contrifl  lines  and  com¬ 
munication  wfires. 

77211  Resistors;  lo^tlon  and  g\iardlng 

77 Alt  Guarding  of  dectrlc  equipment. 

77.513  Insulating  mats. 

77214  Switchboards:  passageways  and 

clearance. 

77216  Power  condvictors,  signals  con¬ 

ductors  and  control  circuit  eon- 
ductors;  insulation  and  guard¬ 
ing. 

77.616  Electric  wiring  and  equipment; 

Installation  and  maintenance. 
77216-1  Class  1  hazardous  locations;  sxu- 

face  facilities. 

77.516-2  Electric  wiring  and  equipment  In 

Class  I  hazardous  locations. 
77.616-3  Class  n  hazarodus  locations;  sur¬ 

face  facilities. 

77216-4  Electric  wiring  and  equipment  in 

Class  IX  hazardous  locations. 

77.617  Protection  of  electric  wiring  and 

equipment. 

77.618  Equipment  marking. 

77.619  Low-resistance  grounding  me¬ 

dium. 

77.520  Ground  wire. 

77.621  Grounding  conductor. 

77.622  Guy  wires;  grounding. 

77223  Use  of  grounding  connectors. 

77.624  Protection  other  than  grounding. 

77.525  Incorporation  by  refownce. 

Subpsrt  C— Circuits  to  Portable  and  SaN- 
Propalled  Electric  Equipment 

77200  Definitions. 

77.601  Trailing  cable  circuits;  protec¬ 

tion. 

77.601- 1  '  Dual  element  fuses;  trailing  cable 

circuits. 

77.602  PeedM"  cable  circuits;  protection. 

77.602- 1  Dual  element  fuses;  feeder  cable 

circuits. 

77.603  Ground  check  circuits. 

77203-1  Ground  check  circuits  other  than 

than  fall  safe  ground  check  clr« 
cults;  approval. 

77.608-2  Ground  check  circuits  not  em¬ 
ploying  a  ground  check  wire; 
approval. 

77.604  High-voltage  circuit  breakers; 

examination,  testing  and  ad- 
Jtistment. 

77.604- 1  Low-  and  medium-voltage  circuit 

breakers;  record  of  examina¬ 
tion,  testing  and  adjustment. 

77.604- 2  Qualified  person. 

77.604- 3  High-,  medium-  and  low- voltage 

circuit  breakers;  record  of  ex¬ 
amination,  testing  and  adjust¬ 
ment. 

77.605  .  IhsoonnecUng  devices. 

77.606  Trailing  cable  circuits  and  feeder 

cable  circuits;  ampacity  re¬ 
quirements. 

77.606-1  Trailing  cable  circuits  and  feeder 

cable  circuits;  ampacity  ratings. 

77.607  Trailing  cM>les  and  portable 

feeder  cables;  requirements. 

77.608  Trailing  cables  and  portable 

feeder  cables;  splices,  Insula¬ 
tion  and  repair. 

77.609  Securing  of  trailing  cables  aitd 

portable  feeder  cables. 

77.610  Mechanical  protection  of  trailing 

cables  and  portable  feeder 
cables. 

77.611  Energized  trailing  cables  and 

portable  feeder  cables;  han¬ 
dling. 

77.612  Cable  couplers;  requirements. 

77213  Cable  connection  boxes;  require¬ 

ments. 

77.614  Trailing  cables  and  portable 

feeder  cables;  connections. 

77.615  Incorporation  by  reference. 
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Subpart  H — Direct  Current  Circuits 

Sec. 

77.700  Protection  of  direct  cvirrent  cir¬ 

cuits. 

77.700- 1  Short-circuit  and  overload  pro¬ 

tection;  requirements. 

77.700- 2  Ground-favdt  protection;  require¬ 

ments. 

77.700- 3  Ground-fault  Indicator;  require¬ 

ments. 

77.701  Direct  current  systems;  system 

and  enclosme  grounding. 

77.702  Incorporation  by  reference. 

Subpart  I — High-Voltage  Alternating  Current 
Circuits 

77.800  Protection  of  high-voltage  alter¬ 

nating  cvurent  circuits. 

77.800- 1  Short-circuit  and  overload  pro¬ 

tection;  requirements. 

77.800- 2  Ground-fault  protection;  require¬ 

ments. 

77.800- 3  Ground-favdt  indicator;  require¬ 

ments. 

77.801  High-voltage  alternating  current 

systems  supplying  power,  to 
-  potable  or  self-propelled 

equipment;  system  and  en¬ 
closure  grounding. 

77.801- 1  Grovmdlng  resistors;  portable  and 

self-propelled  equipment. 

77.801- 2  Grovmdlng  medium,  portable  and 

self-propelled  equipment. 

77.802  High-voltage  alternating  current 

systems  supplying  power  to  sta¬ 
tionary  eqvdpment;  system  and 
encloevue  grounding. 

77.802- 2  Earth  as  a  grounding  conductor. 

77.803  Connection  of  single-phase  loads. 

77.804  Guarding  of  high-voltage  equip¬ 

ment,  conductors,  cables  and 
parts. 

77.804- 1  Performing  work  in  proximity  to 

high-voltage  conductors  and 
parts. 

77.805  High-voltage  powerlines;  clear¬ 

ance  above  ground. 

77.805- 1  Booms  and  masts;  minimum  dis¬ 

tance  from  high-voltage  power¬ 
lines. 

77.805- 2  Movement  of  equipment;  mini¬ 

mum  distance  from  high-volt¬ 
age  powerlines. 

77.805- 3  Operation  of  dvunp  trucks  vmder 

high-voltage  powerlines. 

77.805- 4  Booms  and  masts;  warning  de¬ 

vices. 

77.806  Work  on  high-voltage  powerlines; 

deenergization  and  grovmding. 

77.806- 1  Work  on  high-voltage  powerlines. 

77.806- 2  Repairs  on  energized  high-voltage 

powerimes. 

77.806- 3  Repairs  on  enei^lzed  high-voltage 

powerlines;  reporting. 

77.806- 4  Simultaneous  repairs. 

77.806- 5  n'oteotlve  equipment;  instaiia- 

tion  and  vise. 

77.806- 6  Protective  equipment;  design, 

manufactvire  and  testing. 

77.806- 7  Protective  equipment;  inspection 

and  storage. 

77.806- 8  Use  of  grounded  messenger  w’ires; 

vmgrounded  systems. 

77.806- 9  Metal  measviring  tapes  and  ropes. 

77.807  Operating  disconnecting  devices. 

77.807- 1  Platforms  at  disconnecting  de¬ 

vices. 

77.808  Visual  disconnecting  devices. 

77.809  Movement  of  high-voltage  porta¬ 

ble  substations,  transformers 
and  switchgear. 

77 .8 1 0  Incorporation  by  reference. 

Subpart  J — Low-  and  Medium-VoKage 
AKamating  Current  Circuits 

77.900  Protection  of  low-  and  medium- 
voltage  alternating  cvirrent  cir¬ 
cuits. 


77.900- 1  Short-circuit  and  overload  pro¬ 

tection;  requirements. 

77.900- 2  Ground-fault  protection;  requlre- 

mmts. 

77.900- 3  Ground-fault  indicator;  reqvitre- 

ments. 

77.901  Low-  and  medium-voltage  alter¬ 

nating  current  systems  supply¬ 
ing  power  to  portable  or  self- 
propelled  equipment;  system 
and  enclosure  grounding. 

77.901- 1  Grounding  resistOTs;  portable  and 

self-propelled  equipment. 

77.902  Low-  and  medium- voltage  alter¬ 

nating  current  systems  supply¬ 
ing  power  to  stationary  equip¬ 
ment;  system  and  enclosure 
grounding. 

77.902- 1  Grounding  resistors;  stationary 

equipment. 

77.903  Connection  of  single-phase  loads. 

77.904  Incorporation  by  reference. 

Subpart  K — Ground  Control 

77.1000  Highwalls,  pits  and  spoil  banks; 

plan. 

77.1000- 1  Piling  of  groimd  control  plan. 

77.1000- 2  Mines  with  plans  on  file  on  the 

effective  date  of  this  section. 

77.1000- 3  Mines  without  plans  on  file  on  the 

effective  date  of  this  section. 

77.1000- 4  Revision  in  grovmd  control  plans 

prior  to  approval. 

77.1000- 5  Modification  of  approved  ground 

control  plans. 

77.1000- 6  Information  required  in  ground 

control  plans. 

77.1001  Ground  control;  inspection  and 

maintenance;  general. 

77.1002  Highwalls;  men  working. 

77.1003  Drilling  equipment;  general. 

77.1004  Relocation  of  drills;  safeguard.?. 

77.1005  Drill;  operation. 

77.1006  Collaring  holes. 

77.1007  Drill  holes;  guarding. 

77.1008  Jackhammers;  operation;  safe¬ 

guards. 

77.1009  Air  drills;  safeguards. 

•  •  •  •  • 

Subpart  M — Maps 

77.1200  Mine  map. 

77.1200-1  Temporary  notations,  revisions 
and  supplements. 

77.1201  Certification  of  mine  map. 

77.1202  Availability  of  mine  map. 

77.1203  Mine  closure;  filing  of  map  with 

Secretary  or  his  representative. 

Subpart  N — Explosives  and  Blasting 

77.1300  Explosive  material;  general. 

77.1301  Magazines;  location. 

77.1302  Magazine;  storage. 

77.1303  Persons  permitted  to  use  explo¬ 

sives. 

77.1304  Transport  of  explosives  or  blast¬ 

ing  agents. 

77.1305  Priming  of  explosives  or  blasting 

agents. 

77.1306  Firing  of  explosive  charges. 

77.1307  Detonating  cord. 

77.1308  Blasting  area.  I 

77.1309  Misfires  and  damaged  explosives 

or  blasting  agents. 

77.1310  Blasting  agents;  special  provi¬ 

sions. 

77.1311  Incorporation  by  reference. 
Subpart  O — Hoisting,  Elevators  and  Manlifts 

77.1400  Hoists  and  other  hoisting  devices. 

77.1401  Automatic  controls  and  brakes. 

77.1401- 1  Overspeed  controls. 

77.1401- 2  Overtravel  controls. 

77.1401- 3  Automatic  stop  controls. 

77.1401- 4  Brakes. 

77.1401- 5  Indicators. 

77.1402  Rated  capacity. 


Sec. 

77.1402- 1  Wire  ropes  and  wire  rope  attach¬ 

ments. 

77.1402- 2  Maximum  load;  posting. 

77.1402- 3  Bridle  chains  or  cables. 

77.1403  Inspection  and  maintenance. 

77.1404  Qualified  hoistman. 

77.1405  Communications. 

77.1405-1  Standard  signaling  code. 

77.1406  Elevators. 

77.1407  Manlifts. 

77.1408  Incorporation  by  reference. 

Subpart  P — Auger  Mining 

77.1500  Auger  mining;  planning. 

77.1501  Auger  mining;  Inspections. 

77.1502  Auger  holes;  restriction  against 

entering. 

77.1503  Auger  equipment;  overhead  pro¬ 

tection. 

77.1504  Auger  equipment;  operation. 

77.1505  Auger  holes;  blocking. 

Subpart  Q— Loading,  Haulage,  Stripping, 
Drilling  and  Reclamation 

77.1600  Loading,  haulage,  stripping,  drill¬ 

ing  and  reclamation  areas; 
general. 

77.1601  Transportation  of  persons;  re¬ 

strictions. 

77.1602  Use  of  aerial  tramways  to  trans¬ 

port  persons. 

77.1603  Aerial  tramways.  Installations; 

operations. 

77.1604  Conveyors;  installations;  opera¬ 

tions. 

77.1605  Railroad  trains;  installations; 

operations. 

77.1606  Rubber  tire  and  crawler  mounted 

mobile  equipment;  installa¬ 
tions;  operations. 

77.1607  Dumping  facilities. 

Subpart  R — Miscellaneous 

77.1700  Communications  In  work  areas. 

77.1701  Emergency  communications;  re¬ 

quirements. 

77.1702  Arrangements  for  emergency 

medical  assistance  and  trans¬ 
portation  for  Injured  persons; 
reporting  requirements;  post¬ 
ing  requirements. 

77.1703  First  aid  training;  supervisory 

employees. 

77.1704  First  aid  training  program;  re¬ 

training  of  supervisory  em¬ 
ployees. 

77.1705  First  aid  training  program;  re¬ 

quirements. 

77.1706  First  aid  equipment;  locations; 

requirements. 

77.1707  Safety  program  for  supervisory 

employees. 

77.1708  Distribution  of  safety  regulations. 

77.1709  [Reserved] 

77.1710  Protective  clothing;  requirements. 
•  •  •  •  • 

77.1711  Smoking  prohibition. 

77.1712  Reopening  mines;  notification; 

inspection  prior  to  mining. 

77.1713  Daily  Inspection  of  surface  work¬ 

ing  areas  and  installations;  cer¬ 
tified  persons;  reports  of  in¬ 
spection. 

77.1714  Incorporation  by  reference. 

Subpsrt  S — Trolley  Circuits  -t; 

77.1800  Protection  Of  trolley  circuits. 

77.1800- 1  Short-circuit  protection;  require¬ 

ments. 

77.1800- 2  Ground-fault  protection;  require¬ 

ments. 

77.1800- 3  Reclosing  circuit  breakers;  re¬ 

quirements. 

77.1800- 4  Circuit  breakers  and  associated 

devices;  test  and  adjustment 
requirements. 
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T7.1801  Trolley  w-lres  and  trolley  feedw 
wires;  support. 

7*7.1802  Cutout  switches. 

77.1803  Repairs  to  energized  trolley  wires. 

77.1803- 1  Repairs  to  energized  trolley  wlree; 

training. 

77.1803- 2  Protective  gloves;  Inspection. 

77.1804  Incorporation  by  reference. 

Subpart  T — Slope  and  Shaft  SinMng 

77. 1900  l^opes  and  shafts;  plan. 

77.1900- 1  Piling  of  a  slc^  and  shaft  plan. 

77.1900- 2  Approval  of  plans. 

77.1900- 3  Information  required  In  slope  and 

shaft  plan. 

77.1900- 4  Modification  of  approved  slope 

and  shaft  plans. 

77.1901  Preshlft  and  onshlft  Inspections. 

77.1901- 1  Methane  and  oxygen  deficiency 

tests;  approved  devices. 

77.1902  Drilling  and  mucking  operations. 

77.1903  Holsts  and  hoisting. 

77.1904  Communications  between  slope 

and  shaft  bottoms  and  hoist 
operators. 

77.1905  Holst  safeguards;  general. 

77.1906  Hoists:  inspection  and  mainte¬ 

nance. 

77.1907  Holst  construction;  general. 

77.1908  Holst  Installations;  use. 

77.1908- 1  Holst  (^ration;  qualified  hoist- 

man.  ' 

77.1909  Explosives  and  blasting;  use  of 

permissible  explosives  and  shot- 
firing  units. 

77.1909- 1  Use  of  nonperm isslblc  explosives; 

approval. 

77.1909- 2  Use  of  nonpermisslble  shot-firing 

device. 

77.1910  Explosives  and  blasting:  general. 

77.1911  Ventilation  of  slopes  and  shafts. 

77.1912  Ladders  and  stairways. 

77.1913  Plre-retardant  wood. 

77.1914  Electrical  equipment. 

77.1915  Storage  and  handling  of  com¬ 

bustible  materials. 

77.1916  Welding,  cutting  and  soldering; 

fire  protection. 

77.1917  Incorporation  by  reference. 

•  •  •  •  * 

Subpart  V — Structural  Erection 
77A000  Structural  erection;  general. 
775001  Steel  erection;  flooring  require¬ 
ments. 

775001-1  Structiu^  steel  assembly. 
775001-2  Steel  erection;  bolting,  riveting, 
fittlng-up  and  plumblng-up. 
77.3002  Concrete,  concrete  forms  and 
shoring;  general. 

77.3002-1  Forms  and  shoring. 

AtTTHoarrT:  Sec.  101,  Pub.  L.  91-173,  83 
Stat.  745  (30  UH.C.  811). 

2.  Subpart  A  is  revised  as  follows : 

Subpart  A — General 
§  77.1  Scope. 

This  Part  77  sets  forth  mandatory 
safety  standards  for  surface  coal  mines 
and  for  the  surface  work  areas  of  under¬ 
ground  coal  mines. 

§  77.2  Definitions. 

F\)r  the  purpose  of  this  Part  77,  the 
term: 

(a)  “Active  workings”  means  any  place 
In  a  coal  mine  where  miners  are  normally 
required  to  work  or  travel; 

(b)  “Barricaded”  means  to  obstruct 
passage  of  persons  and  vehicles ; 

(c)  “Berm”  means  a  pile  or  mound  of 
material  capable  of  restraining  a  vehicle; 


<d)  “Blasting  agents”  means  any  ma¬ 
terial  or  mixture,  consisting  fuel  and 
oxidizer.  Intended  for  blasting,  and  not 
otherwise  classified  as  an  explosive  by 
the  D^jartm^t  of  Transportation  in  49 
CPR  ss  173.53,  173.88  and  173.100,  re¬ 
vised  as  of  October  1, 1975,  provided  that 
the  finished  product,  as  mixed  for  use 
or  shipment,  cannot  be  initiated  by  a 
No.  8  detonator  when  imconfined; 

(e)  “Blasting  area”  means  the  area 
near  blasting  operations  in  which  con¬ 
cussion  or  fiying  material  can  reasonably 
be  expected  to  cause  injury; 

(f)  “Blasting  cap”  means  a  detonator 
which  is  initiated  by  a  safety  fuse; 

(g)  “Blasting  circuit*'  means  the  elec¬ 
trical  circuit  used  to  fire  one  or  more 
electric  blasting  caps ; 

(h)  “Certified”  or  “registered”  as  ap¬ 
plied  to  any  person  means  a  person  certi¬ 
fied  or  registered  by  the  State  in  which 
the  coal  mine  Is  located  to  perform  du¬ 
ties  prescribed  by  this  Part  77,  except 
that,  in  a  State  where  no  program  of 
certification  or  registration  is  provided 
or  who'e  the  program  does  not  meet  at 
least  minimmn  Federal  standards  estab¬ 
lished  by  the  Secretary,  such  certifica¬ 
tion  or  registration  shall  be  by  the  Secre¬ 
tary; 

(i)  “Charged  hole”  means  any  hole 
containing  explosives,  or  blasting  agents 
with  a  primer: 

(j)  “Delay  connector”  means  a  non¬ 
electric  short  interval  delay  device  for 
use  in  delaying  blasts  which  are  initiated 
by  detonating  cord; 

<k)  “Detonating  cord”  means  a  flexi¬ 
ble  cord  containing  a  solid  core  of  high 
explosives; 

(l)  “Detonator”  means  any  device  con¬ 
taining  a  detonating  charge  that  is  used 
to  initiate  an  explosive  and  includes  but 
is  not  lllmted  to  biasing  caps,  electric 
blasting  caps,  and  non-electilc  instan¬ 
taneous  or  delay  Uasting  caps; 

(m)  “Electric  blasting  cap”  means  a 
detonator  designed  for  and  capable  of 
being  initiated  by  means  of  an  electric 
current; 

(n)  “Electrical  grounding”  means  to 
connect  with  the  ground  to  make  the 
earth  part  of  the  circuit. 

(o)  “Explosive”  means  either  any 
chemical  compound,  mixture',  or  device, 
the  primary  or  common  purpose  of  which 
Is  to  function  by  explosion;  or,  any  com¬ 
pound,  mixture,  or  device  that  is  clas¬ 
sified  as  an  explosive  by  the  Department 
of  Transportation  in  49  CPR  §§  173.53, 
173.88  and  173.100,  revised  as  of  Octo¬ 
ber  1.1975; 

(p)  “Flash  point”  means  the  minimum 
temperature  at  which  sufficient  vapor  is 
released  by  a  liquid  or  solid  to  form  a 
flammable  vapor-a*.r  mixture  at  atmos¬ 
pheric  pressure; 

(q)  “Low-voltage”  means  up  to  and 
including  660  volts,  “medium-voltage” 
means  voltages  from  661  to  1,000,  and 
“hfeh-voltage”  means  more  than  1,000 
volts: 

^r)  ‘  Magazine”  means  a  facility  for 
the  storage  of  explosives,  blasting  agents 
or  detonators: 


(s)  “MESA”  means  the  United  States 
Department  of  the  Interior.  Mining  En¬ 
forcement  and  Safety  Administration; 

(t)  “Misfire”  means  the  complete  or 
partial  failure  of  a  blasting  charge  to 
explode  as  planned ; 

(u)  “Non-electric  instantaneous  or  de¬ 
lay  blasting  cap”  means  a  detonator  with 
or  without  an  integral  delay  element  and 
capable  of  being  Initiated  by  a  flexible 
cord  containing  explosive  material; 

(v)  “Primer”  means  a  unit,  package  or 
cartridge  of  explosives  used  to  Initiate 
other  explosives  or  blasting  agents,  and 
w’hich  contains; 

(1)  A  detonator,  or 

(2)  Detonating  cord  when  assembled 
with  the  imit,  package  or  i^rtridge  of 
explosives  at  the  time  of  use; 

(w)  "Qualified  person”  means,  as  the 
context  requires. 

<1)  An  Individual  deemed  qualified  by 
the  Secretary  and  designated  by  the 
operator  to  make  tests  and  examinations 
required  by  this  Part  77;  and. 

(2)  An  individual  deemed,  in  accord¬ 
ance  with  the  minimum  requirements 
established  by  the  Secretary,  qualified 
by  training,  education,  and  experience, 
to  perform  electrical  work,  to  maintain 
electrical  equipment,  and  to  conduct  ex¬ 
aminations  and  make  tests  of  all  elec¬ 
trical  equipment; 

(x)  “Safety  can”  means  an  approved 
container,  of  not  over  5  gallons  capacity, 
having  a  spring-closing  lid  and  spout 
cover : 

<y)  “Safety  fuse”  means  a  flexible  cord 
containing  an  internal  burning  medium 
by  which  fire  is  conveyed  at  a  continuous 
and  uniform  rate  for  the  purpose  of 
firing  blasting  caps;  and 

(z)  “Secretary”  means  the  Secretary 
of  the  Interior  or  his  delegate. . 

Subpart  C — Surface  Installations  and 
Equipment 

3.  In  Subpart  C,  §4  77.200  through  77  - 
213  are  revised  as  follows; 

§  77.200  Sarfar**  t-quip- 

ment ;  general. 

All  mine  structures,  enclosures,  equip¬ 
ment,  and  other  facilities  (including  coal 
preparation  plants,  facilities  used  in  the 
work  of  preparing  coal,  construction 
areas,  offices,  shops,  garages  and  labo¬ 
ratories)  shall  be  maintained  In  good  re¬ 
pair  to  prevent  accidents  and  injuries  to 
miners. 

§  77.201  M«‘tha?»e  •'«»nlent  iit  M»rfa«-e 
installations. 

The  methane  content  in  the  air  of  any 
structure,  enclosure  or  other  facility 
shall  be  1^  than  1.0  volume  per  centum. 

§  77.201—1  Tests  for  methane:  quali¬ 
fied  person;  use  of  approved  device. 

Tests  for  methane  In  structures,  en¬ 
closures.  or  other  facilities  in  which  coal 
is  handled  or  stored  shall  be  made  by  an 
approved  methane  monitor  or  by  a  qual- 
Ifi^  person  with  a  methane  det^tor 
or  other  device,  approved  by  the  Secre¬ 
tary,  at  least  once  during  each  operating 
shift,  and  Immediately  inior  to  any  repair 
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work  in  which  welding  or  an  open  flame 
Is  used,  or  a  spark  may  be  produced. 

§  77.201—2  Mclhane  accumulations; 
change  in  ventilation. 

If,  at  any  time,  the  air  in  any  struc¬ 
ture,  enclosure,  or  other  facility  contains 
1.0  volume  per  centum  or  more  of  meth¬ 
ane,  changes  or  adjustments  in  the  ven¬ 
tilation  of  such  installation  shall  be  made 
at  once  so  that  the  air  shall  contain  less 
than  1.0  volume  per  centum  of  methane. 

§  77.202  Coal  and  coal  dust  accumula¬ 
tions  in  surface  installations. 

Coal  and  coal  dust  in  the.  air  of,  or  in, 
or  on  the  surfaces  of  structures,  enclo¬ 
sures,  or  other  facilities  shall  not  be  al¬ 
lowed  to  exist  or  acctimulate  in  danger¬ 
ous  amounts. 

§  77.203  Use  of  material  or  equipment 
overhead;  safeguards. 

Where  overhead  repairs  are  being 
made  at  surface  Installations  or  on  sur¬ 
face  equipment  and  equipment  or  mate¬ 
rial  is  taken  Into  such  overhead  work 
areas,  adequate  protection  shall  be  pro¬ 
vided  for  all  persons  working  or  passing 
below  the  overhead  work  areas. 

§  77.204  Openings  in  surface  installa¬ 
tions  and  equipment ;  safeguards. 

Openings  in  surface  installations  and 
equipment  through  which  men  or  ma¬ 
terial  may  fall  shall  be  protected  by  rail¬ 
ings,  barriers,  covers  or  other  protective 
devices. 

§  77.205  Travelways  at  and  on  surface 
instaUations  and  equipment. 

(a)  Safe  means  of  access  shall  be  pro¬ 
vided  and  maintained  to  all  woi^ing 
places. 

(b)  Travelways  and  pdatforms  or  other 
means  of  access  to  areas  where  persons 
travel  or  work  shall  be  kept  clear  of  all 
extraneous  material  and  o^er  stumbling 
or  slipping  hazards. 

(c)  Inclined  travelways  shall  be  con¬ 
structed  of  nonskid  material  or  equipped 
with  cleats. 

(d)  Regularly  used  travelways  shall  be 
sanded,  salted,  or  cleared  of  snow  and 
ice  as  soon  as  practicable. 

(e)  Crossovers,  elevated  walkways,  ele¬ 
vated  ramps  and  stairways  shall  be  ot 
substantial  construction,  provided  with 
handrails  and  maintained  in  good  condi¬ 
tion.  Where  necessary,  toeboards  shall  be 
provided. 

(f)  Crossovers  shall  be  provided  where 
it  is  necessary  to  cross  (xmveyors. 

(g)  Conveyors  shall  be  crossed  only  at 
designated  crossover  points,  except  where 
repairs  or  maintenance  is  performed  and 
the  power  is  off  and  the  conveym*  is 
blocked  against  motion. 

§  77.206  Ladders  and  scaffolding;  con¬ 
struction;  installation;  maintenance. 

(a)  Genergl  requirements:  ladders.  (1) 
Ladders  shaU  be  of  substantial  ctmstruc- 
tlon  and  maintained  in  good  condition. 


PROPOSED  RULES 

(2)  Oil  and  grease  shall  not  be  allowed 
to  acctimulate  (Hi  ladders. 

(3)  Ladders  shall  not  be  used  in  a  hori¬ 
zontal  position  as  platforms,  runways,  or 
scaffolds. 

<4)  Ladders  shall  be  visually  inspected 
before  each  use  for  broken  rungs,  split 
side  rails,  loose  fastenings,  decayed  wexxi 
or  other  defects.  Ladders  with  defects 
shall  not  be  used. 

(b)  Portable  ladders;  construction,  use 
and  maintenance.  (1)  Portable  ladders 
shall  be  so  placed  as  to  prevent  slipping, 
or  they  shall  be  properly  secured  in  posi¬ 
tion. 

(2)  On  two  section  extension  ladders, 
the  minimum  overlap  for  the  two  sec¬ 
tions  in  use  shall  be  as  follows : 


Overlap 

Size  of  ladder  (feet) :  (fett) 

Up  to  and  Including  36 _  3 

Over  36  and  up  to  and  Includ¬ 
ing  48 -  4 

Over  48  and  up  to  and  Includ¬ 
ing  60 _ 5 


(3)  No  ladder  shall  be  used  to  gain  ac¬ 
cess  to  a  roof  or  i^atform  unless  the  t;^ 
of  the  ladder  extends  at  least  3  feet  above 
the  point  of  support,  eave,  gutter,  roof 
line  or  platform. 

(c)  Fixed  ladders.  (1)  Steep  or  vertical 
ladders  (60*  to  90*  from  the  horlzontaD 
shall  be  anchored  securely  and  provided 
with: 

(1)  Backguards  extending  fnmi  a 
point  not  more  than  7  feet  from  the  bot¬ 
tom  (ff  the  ladder  to  the  top  of  tlie  lad¬ 
der,  cw 

(ii)  A  ladder  safety  device  meeting  the 
requirements  of  American  Natlcxial 
Standards  Institute  (ANSD  A14.3-1974. 
“Safety  Requirements  for  Fixed  Lad¬ 
ders.” 

(2)  Ladders  shall  extend  at  least  3  feet 
above  the  landing  or  substantial  hand¬ 
holds  shall  be  provided  above  the  land¬ 
ing. 

(3)  Ladders  shall  not  incline  back¬ 
wards  at  any  point  unless  provided  with 
backguards. 

(4)  Ladders  shall  be  anchored  securely 
and  installed  to  provide  at  least  3  inches 
of  toe  clearance. 

§  77.20^1  Scaffolding ;  generaL 

(a)  S<;affolds  shall  be  erected  in  ac¬ 
cordance  with  the  requirements  of  this 
section. 

(b)  nio  footing  or  anchorage  for 
scaffolds  shall  be  sound,  rigid,  and  cap¬ 
able  of  carrying  the  maximum  intended 
load  without  settling  or  displacement. 
UnstaUe  objects  shall  not  be  used  to  sup¬ 
port  s(;affokls. 

(c)  No  scaffold  shall  be  erected,  moved, 
dismantled  or  altered  except  under 
supervision  of  a  person  experienced  in 
performing  such  wch*!:. 

(d)  Guardrails  and  toeboards  shall  be 
installed  on  all  open  sides  and  ends  of 
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platforms  more  than  10  feet  above  the 
ground  or  floor. 

(e)  Scaffolds  and  their  components 
shall  be  capaUe  of  supporting  at  least 
four  times  the  maximum  Intended  load. 

(f)  Any  scaffold,  including  accessories 
such  as  braces,  brackets,  trusses,  screw 
lugs  and  ladders,  damaged  or  w'eakened 
from  any  cause  shall  be  immediately  re¬ 
paired  or  replaced. 

(g)  All  planking  or  platforms  shall  be 
overlapped  (minimum  12  inches)  or 
secured  from  movement. 

(h)  Scaffold  planks  shall  extend  over 
their  end  suwxjrts  not  less  than  6  inches 
and  not  more  than  18  inches. 

(i)  The  poles,  legs  or  uprights  of  scaf¬ 
folds  shall  be  securely  and  rigidly 
braced  and  aligned  to  prevent  swaying 
and  displacement. 

(j)  Overhead  protection  shall  be  pro¬ 
vided  for  men  on  a  scaffold  exposed  to 
overhead  hazards. 

(k)  Slippery  conditions  on  scaffolds 
shall  be  eliminated  prior  to  any  other 
work  being  performed  on  or  from  such 
scaffolds. 

(l)  No  wading,  burning,  riveting  or 
open  flame  work  shall  be  performed  on 
or  from  any  staging  suspended  by  means 
of  fiber  or  synthetic  rop>e.  Only  treated 
or  protected  fiber  or  synthetic  rope  shall 
be  used  for  or  near  any  work  involving 
the  use  of  corrosive  substances  or 
chemicals. 

(m)  Wire,  synthetic  or  fiber  rope,  used 
for  scaffold  susp^islon  shall  be  <»paUe 
of  supporting  six  times  the  ai^Hied  load. 

(n)  The  use  of  shore  or  lean-to  scaf¬ 
folds  is  prohlblte(L 

(o)  Work  shall  not  be  p^ormed  on 
or  from  exposed  scaffolds  during  storms 
or  high  winds  that  create  a  hazard 

§  77.207  niuminalion. 

All  areas  where  persons  regularly  work 
or  travel  shall  be  illiunlnated  to  not  less 
than  the  average  illumlnatlcm  Intensities 
specified  in  this  section.  The  illumination 
shall  not  exceed  the  uniformity  ratio 
specified  in  this  sectkHL 

(a)  Interiors  of  structures  and  facili¬ 
ties — illumination  intensities  whUe  per¬ 
sons  are  present: 


Averam 

fllamina-  Uni- 

Ixx'ation  tion  fonnity 

fntmsity  ratio 

in  foot- 
e«Ddl«« 


(1)  Control  rooms  and  eontni 

stations . . . 10.0  5A 

(2)  Electrical  equipment  rooms 

and  power  switch  gear...^  N.  0  5/1 

(3)  Shops .  10.0  5/1 

(4)  Storerooms . . 2.0  5/1 

(5)  Walkways .  5.0  6/1 

(6)  AH  other  areas .  6.0  5/1 


(b)  Exterior  work  areas  of  structures 
and  facilities — illumination  intensities 
at  all  times  unless  otherwise  noted: 
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Location 


Av«rag« 

iUomina- 

tion 

intensity 

infoot- 

eandles 


Uni- 

lacmity 

ntlo 


(1)  Active  bailding  entrances 
and  exits _ _ _ 

2.0 

6/1 

(2)  Shaft  landing. . .  ‘ 

2.0 

6/1 

(3)  Storage  areas  while  persons 

are  present . . 

(4)  Coal  loading  and  unload¬ 

ing  while  persons  are 
present - - 

2.0 

10/1 

2.0 

5/1 

(.5)  Conveyor  walkways  while 
persons  are  present: 

0)  Guarded  conveyors.. 

2.0 

10/1 

(ii)  Unguarded  eon- 
veyors _ 

5.0 

lOA 

(6)  Loading  platforms  while 
persons  are  present.. . 

2.0 

lOA 

(7)  Paths  and  walkways  with¬ 
in  200  ft  of  surface  stme- 
tons.*..........— 

1.0 

lOA 

(8)  Refueling  areas  while  per¬ 
sons  are  present . — 

6.0 

lOA 

(B)  AcUve  tracks . . - 

1.0 

lOA 

00)  Active  track  swiUh  points. 

10 

lOA 

ni)  Parking  lots . 

•  6 

10/1 

03)  General  work  areas  while 
persons  are  present . . 

6.0 

10/1 

(c)  Slopes,  tunnels  and  shafts — Ulu- 
mination  intensities  while  persons  are 
present: 


Location 


Average 

Ulnmina- 

tion 

intensity 
in  foot- 
candles 


Uni¬ 

formity 

ratio 


O)  Bottoms  of  slopes,  tunnels, 
and  shafts  under  construe- 
and  shafts  under  oonstruc- 

tion _  60  5A 

(2)  Walkways  In  d^MB  and 

SrniTwJa _ _  _ _  2.0  10/1 

(S)  All  (^er  areas  in  slopes  and  _  _ 

tunnels.— _ —  2.0  10/1 


(d)  Draglines,  shovels  and  wheel  ex¬ 
cavators— Illumination  intensities  whUe 
eQuipment  is  operated  unless  otherwise 
noted: 


Location 


Average 

Illumina¬ 

tion 

Intensity 
in  foot- 
candles 


Uni¬ 

formity 

ratio 


0)  Interior  walkways  while 
paeons  are  present _ 

(2)  AU  other  interior  areas,  ex¬ 

cept  operating  cabs  while 
persona  are  present _ _ 

(3)  AU  areas  20  ft  in  aU  direc¬ 

tions  from  the  main 
frame,  including  all  work 
m  travel  areas  beneath 
the  main  frame _ _ 

(4)  Exterior  walkways  on  board 

draglines,  shovels,  and 

wheels  excavators _ 

(6)  The  area  beneath  the  boom 
from  20  ft  from  the  main 
frame  to  the  farthest  point 
the  equipment  is  capable 
of  excavating  or  discharg¬ 
ing  material. _ 


laO  10/1 

10.0  10/1 

5.0  10/1 

5.0  10/1 

1.0  10/1 


(«)  Other  self-propelled  equipment— 
illumination  intensities  while  the  equip¬ 
ment  is  operated: 


Location 


Average 

illumina¬ 

tion 

intensity 
in  foot- 
candles 


Uni¬ 

formity 

ratio 


(1)  Except  as  provided  in  iw. 

(e)(2)  an  area  to  the  front 
mid  to  the  rear  of  all 
rubber  tired  or  crawler 
mounted  scrapers,  front- 
end  loaders,  doeers,  grad¬ 
ers,  loaders,  and  tractors. 

The  areas  sbaU  start  at 
the  point  the  operator  can 
normaUy  see  the  ground 
surface  and  extend  for  .a 
distance  of  20  ft  and  for  a 
width  equal  to  the  ma¬ 
chine  width _ _ _  1.0  10/1 

(2)  An  area  to  the  dde  of  equip¬ 

ment  where  operating 
visibility  is  normaUy  to 
the  side.  The  area  sbaU 
start  at  the  side  edge  of 
the  blade  or  bucket  and 
extend  to  the  side  and 
rear  of  the  blade  or  bucket 


fat  a  distance  of  5  ft _ 

(3)  All  areas  within  10  ft  of  the 
hole  being  drilled  by  ver- 
tl^  drills,  except  small 

1.0 

10, '1 

pneumatic  drills _ 

(4)  All  areas  within  10  ft  of  bori- 
sontal  drills  and  coal 
augers.  On  board  work 
areas  of  horizontal  drills 

5.0 

10/1 

and  coal  augers _ 

5.0 

10/1 

(f )  Persoufi  assigned,  or  allowed,  or  re¬ 
quired  to  perform  work  or  travel  in  loca- 
tiems  not  covered  by  paragraphs  (a) 
through  (e)  of  this  section  and  the  Illum¬ 
ination  is  less  than  0.5  footcandles  shall 
be  provided  with  and  shall  use  a  hand  or 
cap  lamp  sufficient  to  provide  adequate 
illumination  for  safe  performance  of  as¬ 
signed  tasks. 

§  77,207—1  Light  measuring  instru¬ 
ments  and  methods  of  measure¬ 
ment. 

/ 

(a)  Compliance  with  §  77.207  shall  be 
determined  by  MESA  using  light  meas¬ 
uring  instruments  and  methods  of  meas¬ 
urement  prescribed  by  this  section. 

(b)  Light  measuring  instruments  shall 
be  cosine-corrected  and  properly  cali¬ 
brated  and  maintained.  Instruments 
shall  be  calibrated  against  standards 
traceable  to  the  National  Bureau  of 
Standards  and  color-corrected  to  the 
Commission  International  de  I’Eclairage 
(CIE)  Spectral  Luminous  Curve.  The 
CIE  Spectral  Luminous  Curve  is  as 
follows: 


VlOiCT  tiW  Yfliow  ■» 


WAVtllNCTH  0»  lAOlANT  IN(*CT  IN  NANOMIUtS 


(c)  Except  as  provided  in  paragraph 
(d)  and  (e)  of  this  section,  the  surfaces 
to  be  measured  shall  be  divided  Into 
fields  having  an  area  not  greater  than 
100  square  feet.  The  surface  of  the  light- 
sensitive  cell  shall  be  held  In  a  hori¬ 
zontal  plane  approximately  30  Inches 
from  the  surface  to  be  measured.  The 
average  illiunlnation  intensity  for  that 
field  shall  be  considered  to  be  the  average 
of  five  readings;  one  taken  at  each  of  the 
four  comers  of  the  field  and  one  taken 
in  the  center  of  the  field.  When  measur¬ 
ing  the  areas  specified  in  §  77.207(e)  the 
light-sensitive  cell  shall  be  angled  for 
the  maximum  reading. 

(d)  The  average  Illumination  Intensity 
for  paths  and  walkways  specified  in 
§§  77.207(a)(5),  (b)(5).  (b)(7).  (c)(2). 
(d)  (1)  and  (d)  (4)  shall  be  considered 
to  be  the  average  of  at  least  four  evenly 
spaced  readings  taken  at  intervals  of  10 
feet  along  the  path  or  walkway.  Where 
the  length  of  the  path  or  walkway  is  in¬ 
sufficient  to  allow  four  readings  to  be 
taken  at  10-foot  intervals,  the  average 
Illumination  intensity  shall  be  consid¬ 
ered  to  be  the  average  of  four  evenly 
spaced  readings  taken  along  the  path  or 
walkway.  The  surface  of  the  light-sensi¬ 
tive  cell  shall  be  held  in  a  horizontal 
plane  approximately  30  Inches  from  the 
surface  to  be  measured.  Where  the  path 
or  walkway  is  illuminated  by  evenly 
spaced  luminaries  installed  above  or 
along  the  path  or  walkway,  the  average 
of  at  least  four  evenly  spaced  reading.'; 
taken  at  Intervals  of  not  more  than  10 
feet  shall  be  sufficient  to  determine  com¬ 
pliance  for  the  entire  path  or  walkway; 
provided  the  first  reading  is  taken  under 
one  liuninarie  and  the  last  reading  is 
taken  imder  the  next  suljacent  luminarie. 

(e)  The  average  illumination  Intensity 
for  areas  beneath  booms  of  draglines, 
shovels  and  wheel  excavators,  shall  be 
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considered  to  be  the  average  of  the  read¬ 
ings  taken  when  the  boom  is  positlooed 
over  level  terrain.  At  least  four  evenly 
spaced  readings  shall  be  taken  at  inter¬ 
vals  of  not  more  than  10  feet  along  the 
center  line  of  the  boom  from  20  feet  from 
the  main  frame  of  the  machine  to  the 
farthest  point  the  machine  is  ci^iaUe  of 
excavating  or  discharging  matertaJ.  Tbe 
light-sensitive  cell  shall  be  held  in  a 


horizontal  plaiM  and  approximately  30 
inches  above  ground. 

(1)  Ihe  uniformity  ration  CUR)  shall 
be  calculated  as  the  average  to  minimum 
illumination  intensity  for  paragrai^ 
(c>.  (d)  and  (e)  of  this  section.  Two 
examples  are  shown  bdow.  Both 
examples  have  the  required  illumination 
in  footcandles  (fc);  however,  example 

(1)  exceeds  the  uniformity  ratio. 


areas  where  the  necesary  equiiunent  is 
properly  installed  and  operated  in  ac¬ 
cordance  with  specifications  for  safety 
prescribed  by  the  manufacturer. 

(f )  When  in  storage,  the  valves  of  all 
Bquefled  and  nonliqiiefied  compressed 
gas  cylinder  shall  be  in  the  closed  posi¬ 
tion.  Valve  protection  caps,  where  a 
cylinder  is  designed  to  accept  a  cap,  shall 
be  in  place  and  hand-tight. 


( 1 )  Control  room 


Average  illumination  intensity  14.4/c  ^  g/j 
~  Minimum  illumination  intensity”  2fc  ~ 

(2)  Belt  walkway 

Average  illumination  intensity  6.0/c  g 
~  Minimum  illumination  intensity”  .7/c  ~  '  ' 


§  77.208  Storage  of  materials;  general. 

(a)  Materials  shall  be  stored  and 
stacked  In  a  manner  which  minimizes 
stumbling  or  fall-of-material  hazards. 

(1)  All  materials  stored  in  tiers  shall 
lie  stacked,  racked,  blocked.  Interlocked 
or  secured  by  other  means  to  prevent 
sliding,  falling  or  collapse. 

(2)  Aisles  and  passageways  shall  be 
kept  clear,  clean  and  in  good  repair. 

(3)  Material  stored  Inside  buildings 
tmder  construction  shall  not  be  stored 
within  6  feet  of  any  hoistway  or  Inside 
floor  opening.  Material  shall  not  be 
stored  within  10  feet  of  an  exterior  wall 
which  does  not  extend  above  the  top  of 
material  stored. 

(b)  Materials  that  can  create  hazards 
if  accidentally  liberated  from  their  con¬ 
tainers  shall  be  stored  in  a  manner  to 
prevent  the  danger. 

(c)  Hazardous  materials  shall  be 
stored  in  containers  of  a  type  spproved 
for  such  use  by  recognized  agencies;  su<di 
containers  shall  be  labeled  appropriately. 

§  77.208—1  Transportation  of  liquefied 
and  nonliifuefied  compressed  gas  cyl¬ 
inders.  ^ 

(a)  Liquefied  and  nonllqu^ed  ctxn- 
pressed  gas  cylinders  while  being  trans- 
pored  shall  be: 

(1)  Placed  securely  in  devices  designed 
to  hold  the  cylinder  in  place  during 
transit; 

(2)  Disconnected  from  all  hoses  and 
gauges  except  when  the  cylinder  is 
mounted  as  an  integral  part  of  mobile 
equipment,  and  the  gauges  and  cylinder 
valve  are  protected  by  the  design  of  mo¬ 
bile  equipment  from  being  knocked  off 

^or  dislodged; 

(3)  Equipped  with  a  metal  cap  or 
“headband”  (fence-type  metal  protec¬ 
tor  around  the  valve  stem)  to  protect  the 
cylinder  valve  during  transit  except  when 
the  cylinder  valve  is  protected  as  pro¬ 
vided  in  paragraph  (a)(2)  of  this  sec¬ 
tion;  and 

(4)  Shut  off  at  cylinder  valve. 

I  (b)  When  liquefied  and  nonllqu^ed 
compressed  gas  cyllndm  are  transported 
by  a  trolley  wire  haulage  system,  such 
cylinders  shaU  be  placed  in  well  Insulated 
and  substantially  constructed  containers 


(c)  Liquefied  and  nonliquefied  com¬ 
pressed  gas  cylinders  shall  not  be  trans¬ 
ported  on  mantrlps. 

(d)  Valve  protection  caps,  where  a 
cylinder  is  designed  to  accept  a  cap, 
shall  be  in  place,  hand-tight,  exce^ 
where  cylinders  are  in  use  or  connected 
for  use. 

§  77.208—2  Storage  of  liquefied  and 
nonliquefied  compressed  gas  eylin- 
ders, 

(a)  In  addition  to  the  general  storage 
requirements  prescribed  in  S  77.208, 
liquefied  and  nonliquefied  compressed 
gas  cylinders  in  storage  shall  be; 

(1)  dearly  marked  and  identified  as 
to  their  contents. 

(2)  Placed  securely  in  storage  areas 
designated  by  the  operator  for  such 
purpose,  in  an  upright  position  and  se¬ 
cured  against  being  accidentally  tipped 
over. 

(3)  Protected  against  damage  fr(»i 
falling  material,  contact  with  power- 
lines  and  energized  electrical  equipment, 
heat  from  welding,  cutting,  or  soldering, 
and  exposure  to  flammable  liquids.  Oxy¬ 
gen  cylinders  shall  not  be  stored  in  an 
acetylene  generator  compartment. 

§  77.208—3  Use  of  liquefied  and  non¬ 
liquefied  compressed  gas  cylinders. 

(a)  Persons  assigned  by  the  (^leratar 
to  use  and  work  with  liquefied  and  non¬ 
liquefied  compressed  gas  shall  be  trained 
and  designate  by  the  operatm:  to  per¬ 
form  the  work  to  which  they  are  as¬ 
signed.  and  such  persons  shall  be  spe¬ 
cifically  instructed  with  respect  to  the 
dangers  in  the  use  of  such  gases. 

(b)  Persons  who  perform  welding, 
cutting  or  burning  operations  shall  wear 
clothing  free  from  excessive  oil  or 
grease. 

(c)  Liquefied  and  nonliquefied  com¬ 
pressed  gas  cylinders  shall  be  placed  in 
an  upright  position  and  chained  or  other¬ 
wise  secur^  against  falling. 

(d)  Liquefied  and  nonliquefied  com¬ 
pressed  gas  shall  not  be  used  under  di¬ 
rect  pressure  from  the  cylinder  and 
v^ere  such  gases  are  used  under  re¬ 
duced  pressure,  the  pressure  level  shall 
not  exceed  that  recommended  by  the 
manufacturer. 


§  77.208—4  Maintenance  and  ^  testa  of 
liquefied  and  nonliquefied  com¬ 
pressed  gas  cylinders;  accessories 
and  equipment. 

(a)  Hose  lines,  gauges  and  other 
cylinder  accessories  shall  be  maintained 
in  a  safe  operating  condition. 

(b)  Defective  cylinders,  cylinder  acces¬ 
sories.  torches  and  other  welding,  cutting 
and  burning  equlinnent  shall  be  labeled 
“Defective”  and  t^en  out  of  service. 

(c)  Liquefied  and  nonliquefied  com¬ 
pressed  gas  cylinders,  when  in  use.  shall 
be  equipped  with  a  wrench  ^leciflcally 
designed  for  use  with  liquefied  and  non¬ 
liquefied  xompressed  gas  cylinders  and  a 
suitable  torchtlp  cleaner  to  maintain 
torches  in  a  safe  operating  condition. 

(d)  Tests  for  leaks  on  the  hose  valves 
or  gauges  of  liquefied  and  nonliquefied 
compressed  gas  cylinders  shall  only  be 
made  with  a  soft  brush  and  soapy  water 
or  soap  suds,  or  other  device  approved 
by  the  Secretary. 

(e)  Hose  lines  shall  be  provided  with 
check  valves  at  the  gauge  end  to  protect 
the  gauges. 

§  77.208—5  Exemption  of  small  low- 
prcMure  gas  cylinders  containing 
nonflammable  or  nonexplosive  gas 
mi-xtures. 

Small  low-pressure  gas  cylinders  con¬ 
taining  nonflammable  or  nonexplosive 
gas  mixtures,  which  provide  for  the  emis¬ 
sion  of  such  gas  under  a  pressure  re¬ 
duced  fnxn  a  pressure  which  does  not 
exced  2S0  PBXG..  and  which  is  manu¬ 
factured  and  8(fld  in  conformance  with 
UB.  Department  of  Transportation  Spe¬ 
cial  Permit  No.  6029  as  a  calibration  test 
kit  for  methane  monitoring  systems,  shall 
be  exempt  from  the  reqiiirements  of 
55  77.208-1  (c)  and  77.208.3(c). 

§  77.209  Surge  and  storage  pfles. 

No  persons  shall  be  permitted  to  walk 
or  stand  immediately  above  a  reclaiming 
area  or  in  any  other  area  at  or  near  a 
surge  or  storage  pile  where  the  reclaim¬ 
ing  operation  may  expose  him  to  a 
hazard. 

§  77.210  Hoisting  of  materials. 

(a)  Hitches  and  slings  used  to  hoist 
mat^dals  shall  be  suitable  for  handling 
the  type  of  materials  being  hoisted. 

(b)  A  hoist  shall  not  lift  loculs  greater 
than  the  rated  capacity  of  the  hoist  being 
used. 

(c)  Men  shall  stay  clear  of  hoisted 
loads. 

(d)  Taglines  shall  be  attached  to  holst- 


whlch  are  specifically  designed  for  hold-  (e)  “Manifolding  of  cylinders”  shall  ed  materials  that  require  steadying  or 
Ing  such  cylinders.  only  be  performed  in  well  ventilated  guidance. 


FEDERAL  REGISTER,  VOL  42,  NO.  9— THURSDAY,  JANUARY  13,  1977 


2808 


PROPOSED  RULES 


§  77.210-1  KigiKing  equipment  for  ma¬ 
terial  handling. 

(a)  General  requiremerUs.  (1)  Rlgcding 
equipment  used  for  material  handling 
shall  be  inspected  Immediately  prior  to 
each  use,  except  excavation  equipment 
where  persons  are  not  required  to  work 
under  the  load.  Defective  rigging  equip¬ 
ment  shall  be  removed  from  service. 

(2)  Rigging  equipment  shall  not  be 
loaded  in  excess  of  its  safe  working  load. 

(3)  Special  'custom  design  _  grabs, 
hooks,  clamps  or  other  similar  accessory 
rigging  equipment  used  for  lifting  shall 
be  marked  to  indicate  the  safe  working 
loads. 


(b)  AUoy  steel  chains.  (1)  Hotriis, 
lings,  oblong  links,  pear-shaped  Unks, 
weld(^  or  mechanical  coupling  links  or 
other  attachments,  when  used  with  alloy 
steel  chains  shall  have  a  rated  capacity 
at  least  equal  to  thsrt  of  the  chain. 

(2)  Shop  made  books,  rings,  links  or 
other  attachments,  shall  be  properly  de¬ 
signed  and  well  constructed. 

(3)  Rated  capacity  (maximum  work¬ 
ing  load  limit)  for  alloy  steel  chain  slings ' 
shall  conform  to  the  valves  shown  in 
Table  C-1. 

(4)  Whenever  wear  at  any  point  of 
any  chain  link  exceeds  that  shown  in 
Table  C-2,  the  assembly  shall  be  re¬ 
moved  from  service. 


Tablk  C-1. — Rated  capaeijy  (maximum  tcorkiv-g  load  limit)  for  alloy  steel  chain  slings^-- 

pounds 


Double  sling  vertical  angle 


Single 

Chain  size,  branch 
inches  sling— 90" 

loctding 


Triple  and  quadruple  sling  vertical 
angle 


30" 

45" 

tiO" 

30" 

45” 

60* 

Horizontal  angle 

Horizontal  angle 

60" 

45" 

30“ 

60" 

4.5" 

30" 

5,560 

4,550 

3,250 

8.400 

6,800 

4,900 

11,400 

9,300 

6,600 

17,000 

14,000 

9,900 

19,  .500 

15,900 

11,250 

29,000 

24,000 

17,000 

28,600 

23,300 

16,500 

43,000 

36,000 

24,500 

39,800 

32,600 

23,000 

.59,500 

48,500 

34,500 

49,800 

40,600 

28,750 

74,600 

61,000 

43,000 

67,100 

'  54,800 

38,750 

101,000 

82,000 

68,000 

77,000 

63,000 

44,500 

115,500 

94,500 

66,500 

99,500 

81,000 

57,500 

149,000 

121,600 

86,000 

u6;ooo 

94,000 

67,000 

174,000 

141,000 

100,500 

138,000 

112,500 

80,000 

207,000 

169,000 

119,500 

172,000 

140,000 

100,000 

258;  000 

210,000 

150,000 

Tablb  C-2. — Maximum  allowable  wear  at  any  point  of  link 


Ctudn  size  (Inches)  allowable 
wear  (inch) 

Chain  size  (inebee) 

Maximum 
allowable 
wear  (inch) 

Chain  size  (inches) 

Maximum 
allowable 
wear  (inch) 

u _  _ _  44. 

H . 

55s 

IM . 

M 

M _  5A. 

ft . 

■)«4 

IH . 

•5s 

U _  _  lU 

i . 

Me 

1V4 _ _ .... 

Ms 

^  .  .  _  _  ft. 

It4 _ 

iM _  _ 

>V4* 

(c)  Wire  rope.  (1)  Tables  C-3  through  these  tables,  the  safe  working  load  rec- 
C-6  diall  be  used  to  determine  the  safe  ommended  by  the  manufacturer  for 
working  loads  of  various  sizes  and  das-  specific  identifiable  products  shall  be  f(d- 
B]flcati(ms  of  Improved  plow  sted  wire  lowed,  if  a  factor  of  safety  of  not  less 
and  wire  rope  slings.  Fch*  sizes,  das-  than  5  is  provided, 
sifications  and  grades  not  Induded  In 

Table  C-3. — Rated  eapaciiies  for  tingle  leg  tlinge — 6  by  19  and  0  by  37  classification 
improved  plow  steel  grade  rope  with  fiber  core  {PC) 


Rated  capaeiUes,  tons  (3,000  Ib) 

Rope  - 

diameter  Construction  Vertical  Choker  Vertical  basket  > 

(inches)  . . .  .  . 


HT 

MB 

B 

HT 

MS 

8 

HT 

MB 

8 

H . 6by  19 . 

0.49 

0.61 

a&5' 

0.37 

0.38 

a  41 

0.09 

1.0 

LI 

.76 

.79 

.85 

.57 

.69 

.64 

1.6 

1.6 

LT 

_ _  _ .An-  . . 

1.1 

LI 

1.2 

.80 

.85 

.91 

XI 

X2 

X4 

de - - - — do - 

1.4 

1.6 

1.0 

1.1 

1.1 

1.3 

1.9 

3.0 

XS 

4 . - . do . 

1.8 

XO 

XI 

1.4 

1.5 

1.6 

X7 

X9 

4.8 

>(« . do. . 

Z3 

X6 

X7 

1.7 

1.9 

2.0 

4.6 

5.0 

5.4 

1 _  ....  _ .  dWk 

2.8 

XI 

3.3 

XI 

X3 

X5 

5.6 

0.2 

XT 

j  *1  ^  . 

4.4 

4.8 

X9 

X3 

X6 

T.8 

8.8 

9.6 

14-  -  ———  ——— --dO— — 

5.1 

5.9 

64 

X9 

4.6 

4.8  ~ 

10.0 

1X0 

1X0 

1..  — —  .  —  do  .  —  «  • 

6,7 

7.7 

X4 

6.0 

6.8 

6.3 

13.0 

15.0 

17.0 

1« . do . 

8.4 

9.6 

lao 

6.3 

7.1 

7.9 

17.0 

19.0 

21.0 

IM - 6  by  37 _ 

8.8 

11.0 

1X0 

T.4 

XS 

9.3 

20.0 

2X0 

2X0 

dA 

12.0 

1X0 

1X0 

X9 

ULO 

ILO 

34.0 

37.0 

8X0 

_  dA 

14.0 

M.0 

n.o 

KLO 

1X0 

1X0 

2X0 

8X0 

8X0 

lk{ _  An 

16.0 

1X0 

».o 

1X0 

1X0 

1X0 

3X0 

37.0 

41.0 

IM . do.  .  _ 

19.0 

3L0 

24.0 

14.0 

1X0 

1X0 

8X0 

4X0 

4X0 

3 . . do. . . 

35.0 

3X0 

SLO 

1X0 

21.0 

2X9 

W.0 

65.0 

0X0 

>  These  values  only  apply  when  the  D/d  ratio  lor  HT  dings  is  10  or  greater,  and  for  MS  and  B  sUngs  is  20  or  greater 
vhere:  D°>diameter  of  curvature  around  vtakh  the  body  of  the  sling  Is  bont;  d~diameter  of  r(H>e. 

HT-^hand  tacked  splice  and  hidden  tuck  splice.  For  hidden  tuck  splice  (TWRC)  use  values  in  BT  columns 
MS^mechanical  sidice. 

S»swagcd  or  zinc  tioured  socket. 
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Table  C-4. — Rated  capacUtee  for  tingle-leg  tdingt — 8  hg  19  and  8  bg  S7  elasstfication 
improved  plow  tteel  grade  rope  wAk  independent  wire  rope  core  (IWBC) 


Rope  Rated  capacities,  tons  (3,000  04 


Iiie  (inches) 

C  u  Ua  f 

Vertical 

Choker 

Vertical  Badcet  > 

HT 

MS 

s 

HT 

MS 

S 

HT 

M3 

8 

?4 . 

6  by  19 . 

0..'i3 

0.50 

aso 

040 

0.42 

044 

1.0 

LI 

1.3 

. 

. do . . 

.81 

.87 

.92 

.61 

.65 

.60 

1.6 

L7 

1.8 

. do- . 

1.1 

1.2 

1.3 

.86 

.93 

.96 

2.3 

35 

36 

- 

. do . . 

1.5 

L7 

L8 

1.2 

1.3 

L3 

31 

3  4 

35 

. 

. do. . 

2.0 

2.  2 

2.3 

L5 

1.6 

1.7 

39 

4.4 

4.6 

•|6 . 

_ do . 

2.5 

2.7 

2.9 

1.8 

2.1 

X2 

4.9 

5.  5 

38 

. 

_ do _ 

3.0 

3.4 

3.6 

2.2 

2.5 

2.7 

6.0 

6.3 

7.2 

>4 . 

_ do . . — 

4.2 

4.9 

5.1 

3.1 

3.6 

3.8 

8.4 

9.7 

10.0 

li . 

. do . — 

5.5 

6.6 

6.9 

4. 1 

4.9 

5.2 

11.0 

13.0 

14.0 

1 . 

_ do _ 

7.2 

8.5 

9.0 

5.4 

6.4 

6.7 

14.0 

17.0 

13  0 

I's - - 

. do . - 

9.0 

10.0 

11.0 

6.8 

7.8 

8.5 

13  0 

21.0 

230 

l‘(--- . 

6  by  37 . 

10.0 

12.0 

13.0 

7.9 

9.2 

9.9 

21.0 

24.0 

26.0 

. 

_ do _ 

13.0 

15.0 

16.0 

9.6 

11.0 

12.0 

25.0 

29.0 

32.0 

Wi . 

_ do . . . 

15.0 

17.0 

19.0 

11.0 

13.0 

14.0 

30.0 

35.0 

330 

. 

-do _ 

18.0 

20.0 

22.0 

13.0 

15.0 

17.0 

35.0 

41.0 

44.0 

. 

_ do _ 

20.0 

24.0 

26.0 

15.0 

18.0 

19.0 

41.0 

47.0 

5L0 

2_  _ _ 

_ do _ 

20.0 

sao 

33.0 

20.0 

23.0 

25.0 

530 

6L0 

66.0 

•  These  values  <mly  apply  when  the  D/d  ration  for  HT  sUn^  is  10  or  greater,  and  for  MS  and  S  slings  is  30  or  greater 
where:  D^diameter  of  curvature  around  which  the  body  of  the  sling  is  bent;  d=diameter  of  rope. 

HT«»Hand  tucked  ^lice.  For  bidden  tuck  splice  (TWRC)  use  table  11-3  values  in  HT  column. 

M8=Mechanical  splice. 

S= Swaged  or  sine  poured  socket. 

Tabl*  C-5. — Rated  capacities  for  g-leg  and  S-leg  bridle  slings — 6  bg  19  and  6  bg  57  classi¬ 
fication  improved  plow  steel  grade  rope  with  fiber  core  {FC) 


Rated  capacities,  tons  (2,000  Ib) 

2-leg  bridle  slings  3-leg  bridle  sUngs 


Rope 


Die 

(Inches) 

Construction 

Vertical 

30P 

Horizontal 

60“ 

45* 

angle 

Vertical 

60“ 

Horizontal 

30“ 

Vertical 

30“ 

Horizontal 

60> 

45“ 

angle 

Vertical 

etF 

Horizontal 

30“ 

HT 

M3 

HT 

MS 

HT 

MS 

HT 

MS 

HT 

MS 

HT 

MS 

1 Y 

...  6  by  19.. . 

0.85 

0.88 

370 

a72 

349 

351 

LS 

LS 

LO 

LI 

374 

37 

H% . 

dn 

1.3 

L4 

LI 

LI 

.76 

.79 

30 

30 

L6 

L7 

LI 

1.2 

. 

—  -..-do. . . 

1.8 

1.9 

1.5 

LO 

LI 

1.1 

38 

39 

33 

34 

1.6 

1.7 

. 

36 

38 

30 

32 

L4 

L6 

37 

30 

30 

32 

31 

33 

H . 

3.2 

34 

2.6 

2.8 

L8 

30 

38 

31 

39 

32 

38 

3.0 

Xi . 

. . do . . 

4.0 

4.3 

32 

3.5 

33 

36 

30 

35 

39 

33 

3.4 

3.7 

*A . 

do _ 

4.8 

5.3 

4.0 

4.4 

38 

31 

7.3 

30 

39 

35 

32 

36 

. 

. ..do _ 

6.8 

7.6 

5.5 

32 

3.9 

34 

130 

11.0 

33 

9.3 

5.8 

36 

V» . 

_ do.... _ 

39 

10.0 

7.3 

34 

31 

6.9 

130 

130 

ILO 

130 

7.7 

30 

1 . 

11  0 

13.0 

9.4 

ILO 

37 

7.7 

17.0 

230 

130 

16.0 

130 

11.0 

m . 

do 

14.0 

16.0 

130 

130 

34 

9.5 

230 

24.0 

130 

230 

13.0 

130 

m . 

6  by  37 . 

*17. 0 

19.0 

14.0 

130 

9.8 

11.0 

25.0 

29.0 

21.0 

23.0 

15.0 

17.0 

dn 

2ao 

23.0 

17.0 

19.0 

130 

130 

31.0 

35.0 

25. 0 

230 

130 

230 

lii . 

,  do  _ ,  _ , _ 

24.0 

27.0 

230 

230 

M.0 

130 

36.0 

41.0 

330 

33.0 

21.0 

230 

i« . 

dA 

230 

330 

230 

230 

130 

130 

430 

430 

330 

39.0 

25.0 

230 

Hi . 

_ do.... . . 

33.0 

37.0 

27.0 

330 

19.0 

21.0 

49.0 

56.0 

430 

45.0 

230 

330 

2 . 

._..do....... — 

43.0 

430 

35.0 

39.0 

2S.0 

230 

64.0 

rz.0 

630 

60.0 

37.0 

41.0 

HT^Hand  tucked  splice; 

MS = Mechanical  splice. 

Table  C-6. — Rated  capacities  for  g-leg  and  S-leg  bridle  slings — 6  bg  19  and  6  by^S7  classi¬ 
fication  improved  plow  tteel  grade  rope  with  independent  wire  rope  core  {IWRC) 


Rated  capacities,  tons  (2,000  lb) 


2-leg  bridle  sling  3-leg  bridle  sling 


Die  Constr 

Gnehes) 

Vertical 

30P 

Horizontal 

45“  angle 

Vertical 

60“ 

Horizontal 

30“ 

Vertical 

360“ 

Horizontal 

60“ 

45“  angle 

Vertical 

63* 

Horizontal 

ao* 

HT 

MS 

HT 

MS 

HT 

MS 

HT 

MS 

HT 

MS 

HT 

MS 

h' . 

....  6  by  19 . 

_ _  0.92 

397 

375 

379 

353 

356 

L4 

L4 

LI 

L3 

379 

38* 

he. . 

. . do _ 

_ _  1.4 

1.5 

LI 

1.2 

L81 

.87 

31 

33 

L7 

L8 

1.2 

1.3 

H . 

_ do _ 

_ 30 

31 

1.6 

1.8 

LI 

1.2 

30 

32 

34 

36 

L7 

1.9 

. . do _ 

....  37 

2.9 

32 

34 

L6 

L7 

30 

34 

38 

36 

33 

35 

k.. 

. do _ _ 

....  34 

38 

38 

31 

30 

32 

31 

37 

32 

4.6 

30 

33 

?i«. . 

. do _ _ 

_ 4.3 

38 

35 

39 

35 

37 

34 

7.1 

5.2 

5.8 

37 

31 

fi . 

. do _ 

_ _  6.2 

6.9 

4.2 

38 

30 

34 

7.8 

38 

34 

7.2 

35 

6.1 

h . 

. do-^... 

_ 7.3 

34 

5.9 

39 

32 

39 

ILO 

130 

39 

130 

0.3 

7.3 

. 

. do..  .. 

_ _ 9.6 

11.0 

7.8 

9.3 

35 

36 

130 

n.o 

130 

130 

33 

9.9 

1 . . 

. do _ 

....  130 

130 

130 

130 

7.2 

35 

19.0 

230 

15.0 

130 

11.0 

13.0 

\\i . . 

. do. . 

_ 130 

130 

130 

130 

9.0 

130 

230 

27.0 

19.0 

230 

130 

130 

1'4 . . 

_ 6  by  37 _ 

_ 130 

21.0 

15.0 

17.0 

130 

130 

27.0 

330 

230 

26.0 

16.0 

130 

1»* . 

. . do. _ 

....  230 

230 

130 

21.0 

130 

15.0 

330 

330 

27.0 

31.0 

19.0  ' 

230 

. do _ 

....  230 

330 

3L0 

230 

130 

17.0 

830 

46.0 

330 

37.0 

230 

230 

l‘l . 

. do.. 

_ _ 31.0 

330 

25.0 

230 

130 

230 

430 

530 

330 

430 

27.0 

31.0 

. 

. . do.  .. 

...  330 

4L0 

29.0 

330 

230 

230 

630 

6L0 

430 

50.0 

31.0 

35.0 

. do _ 

_ 430 

630 

37.0 

430 

230 

330 

630 

79.0 

630 

65.0 

430 

40.0 

HT =Hand  tucked  spUce. 
MS = Mechanic  spUca. 


(2>  Protruding  ends  of  strands  In 
splices  on  slings  and  bridles  shall  be 
covered  or  blunted. 

(3)  Wire  rope  shall  not  be  secured  by 
knots. 

(4)  When  U-bolt  wire  clips  are  used 
to  form  eyes.  Table  C-7  shall  be  used  to 
determine  the  number  and  spacing  of 
clips. 


Table  C-7. — Xumber  and  spacing  of  U- 
bolt  wire  rope  clips 


Improved  plow 

Number  of  clips 

Minimum 

spacing 

(Inehee) 

diameter  inches 

Drop 

Ibrg^ 

other 

material 

M . - . 

« . 

3 

4 

3 

3 

4 

34 

K . 

4 

5 

_ 

4 

5 

6t| 

1 . . 

5 

6 

6 

14 . . . 

6 

6 

8*1 

. 

6 

7 

7M 

14 . . . 

7 

7 

8‘* 

irf . . . 

7 

8 

9 

(d)  Natural  and  synthetic  fiber  rope. 
(1)  All  splices  in  rope  slings  shall  be 
made  in  accordance  with  the  rope  manu> 
facturer’s  recommendations  and  in.  ac¬ 
cordance  with  the  following; 

(1)  In  Manila  rope,  eye  splices  shall 
contain  at  least  three  full  tucks  and 
short  splices  shall  contain  at  least  six 
full  tucks  (three  on  each  side  of  the 
centerline  of  the  splice) . 

(il)  In  layed  synthetic  fiber  rope,  eye 
splices  shall  contain  at  least  four  full 
tucks  and  short  splices  shall  contain  at 
least  eight  full  tucks  (four  on  each  side 
of  the  centerline  of  the  splice). 

(ill)  Strand-end  tails  shall  not  be 
trimmed  short  (flush  with  the  rope  sur¬ 
face)  immediately  adjacent  to  the  full 
tucks.  This  precaution  applies  to  both 
eye  and  short  splices  and  all  types  of 
flber  rope.  For  fiber  ropes  under  1-lnch 
diameter,  the  tails  shall  project  at  least 
six  rope  diameters  beyond  the  last  full 
tuck.  For  flber  ropes  1-inch  diameter 
and  larger,  the  tails  shall  project  at  least 
six  inches  beyond  the  last  full  tuck. 
Where  the  projecting  tails  create  a  haz¬ 
ard,  the  tails  shall  be  tapered  and  spliced 
into  the  body  of  the  rope  using  at  least 
two  additional  tucks  (which  will  require 
a  tail  length  of  approximately  six  rope 
diameters  beyond  the  last  full  tuck) . 

(iv)  For  all  eye  splices,  the  eye  shall 
be  sufficiently  large  to  provide  an  in¬ 
cluded  angle  of  not  greater  than  60  de¬ 
grees  at  the  splice  when  the  eye  is  placed 
over  the  load  or  support. 

(2)  Knots  shall  not  be  used  in  lieu  of 
splices. 

(e)  Synthetic  webbing  (nylon,  polyes¬ 
ter,  and  polypropylene).  (1)  Each  syn¬ 
thetic  web  sling  shall  be  marked  or  coded 
to  show: 

(1)  Name  or  trademark  of  manufac¬ 
turer.  • 

(ii)  Rated  capacities  for  the  type  of 
hitch. 

(iii)  Type  of  material. 

(2)  Rated  capacity  shall  not  be  ex¬ 
ceeded. 

(f)  Shackles  and  hooks.  (1)  Table  C-8 
shall  be  used  to  determine  the  safe 
working  loads  of  various  sizes  of  shack- 
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les,  except  that  higher  safe  working  loads 
are  acceptable  when  reccmimended  by  the 
manufacturer  for  specific  Identifiable 
predicts  If  a  safety  factor  of  not  less 
than  a  Is  provided. 

T  \>u.K  C-8. — Safe  irorking  loads  for  sharkles 
Iln  tons  of  2,000  lb] 


Material  bIm  Pin  dlaznnei  Bale  working 

(Incbesi  (lncb«e)  load 


a.. 

S-- 

1... 

IH- 

114- 

l*/i- 

1«- 

l*a- 


14 

s 

2.2 

ii 

3.2 

1 

4.3 

1.4 

5.8 

1*4 

8.7 

14 

H.2 

1)1 

10.0 

1“'. 

11. S 

16.2 

2.4 

£1.2 

(2)  The  manufacturer’s  recommenda¬ 
tions  Shan  be  followed  in  determining  the 
safe  working  loads  of  the  various  sizes 
and  types  of  ^lecified  and  Identifiable 
hooks.  All  hooks  fw  which  no  applicable 
manufacturer’s  reccHnmendations  are 
available  shall  be  tested  to  twice  the  In¬ 
tended  safe  working  load  before  they  are 
Initially  put  Into  use.  A  record  of  the 
dates  and  results  of  such  tests  shaU  be 
kept  at  the  mine. 

§  77.211  Draw-ofT  tunnels:  stockpiling 
and  reclaiming  operations;  general. 

(a)  Tunnels  located  below  stockpiles, 
stirge  piles  and  coal  storage  silos  shall  be 
ventilated  so  as  to  maintain  concentra¬ 
tions  of  methane  below  1.0  volume  per 
centum. 

(b)  In  addition  to  the  tests  for  meth¬ 
ane  required  by  S  47.201-1.  such  tests 
shall  al^  be  made  before  any  electric 
equipment  is  energized  or  repaired,  un¬ 
less  equipped  with  a  ccmtinuous  methane 
monitoring  device  installed  and  operated 
in  accordance  with  the  provisions  of 
S  77.211-1.  Electric  equipment  shall  not 
be  energized.  (H>erated  or  repaired  until 
the  air  contains  less  than  1.0  volume  per 
centTun  of  methane. 

§  77.211—1  ContiiinoDS  methane  moni¬ 
toring  device;  installation  and  <^>e- 
ratimi;  automatic  deenergization  of 
electric  equipment. 

Continuous  methane  monitoruig  de¬ 
vices  shall  be  set  to  deenergize,  auto¬ 
matically.  electric  equliunent  when  such 
monitor  is  not  <H>eratlng  pn^rly  and  to 
give  a  warning  automatically  when  the 
concentration  of  methane  reaches  a  max¬ 
imum  percentage  determined  by  an  au¬ 
thorized  representative  of  the  Secretary 
which  shall  not  be  more  than  1.0  volume 
per  centum  of  methane.  An  authorized 
representative  of  the  Secretary  shall  re¬ 
quire  such  monitor  to  deenergize,  auto¬ 
matically,  electric  equipment  when  the 
concentration  of  methane  reaches  a 
maximiun  percentage  determined  by 
such  representative  which  shall  not  be 
more  than  2.0  volume  per  centum  of 
methane. 

§  77.212  Draw-oiT  tiiiinrl  \«-ittilation 
fans;  installation. 

When  fans  are  used  to  ventilate  draw¬ 
off  tunnels,  the  fans  shall  be: 


(&)  Installed  on  the  surface; 

(b)  Installed  in  nonoombustible  hous¬ 
ings  and  connected  to  the  tunn^  c^Den- 
Ing  with  noncembustlble  air  ducts;  and 

(c>  Offset  from  the  tunnel  opening. 
§77.213  Draw-off  tunnel  esrapeways. 

When  it  is  necessary  for  a  tunnel  to  be 
cloeed  at  one  end,  an  escapew  ay  not  less 
than  30  inches  in  diameter  (or  the  equiv¬ 
alent,  if  the  escapevi’By  does  not  have  a 
circular  cross  section)  shall  be  installed 
vdiich  extwids  from  the  closed  end  of  the 
tunnel  to  a  safe  location  on  the  surface; 
and,  if  the  escapeway  is  inclined  more 
than  30  degrees  from  the  horizontal,  it 
shall  be  equip^jed  with  a  ladder  which 
runs  the  full  length  of  the  inclined 
portion  of  the  escapeway. 

4.  A  newr  §  77.218  is  added  as  follow^s: 
§77.218  Incorporation  by  ref erencr. 

In  accordance  with  5  U.S.C.  552(a)  (1) , 
the  American  National  Standards  Insti¬ 
tute  publication  to  which  reference  is 
made  in  this  subpart  is  hereby  incor¬ 
porated  by  referefice  and  made  a  part 
hereof.  The  incorporated  publication  is 
available  for  examination  at  each  Coal 
Mine  Health  and  Safety  District  and 
Subdistrict  Office  of  MESA.  It  is  also 
available  from  the  American  National 
Standards,  Inc.,  1430  Broculway.  New 
York,  N.Y.  10018,  Incorporation  by  refer¬ 
ence  provisions  approved  by  the  Director 
of  the  Federal  Register  on  (date  to  be 
inserted  prim*  to  final  rulonaklng). 

5.  Subpart  D  is  revised  as  follows: 

Subpart  D — ^Thermal  Dryers 
§  77.300  Tliemuil  dryers;  general. 

(a)  Dryer  systens  used  for  drying  coal 
at  high  temperatures,  hereinafter  re¬ 
ferred  to  as  thermal  dryers,  including 
rotary  dryers,  continuous  carrier  dryers, 
vertical  tray  and  cascade  dryers,  multi¬ 
louver  dryers,  suspension  or  fiash  dryers 
and  fluidized  bed  dryers,  shall  be  main¬ 
tained  and  operated  in  accordance  with 
the  provisions  of  S  S  77.300  through 
77.306. 

(b)  For  purposes  of  this  subpart, 
“high  temperatiue”  means  212  degrees 
Fahrenheit  or  above. 

§  77.301  Dryer  benting  units;  opera¬ 
tion. 

<a)  Dryer  heating  units  shall  be  op¬ 
erated  to  provide  reasonably  complete 
combustion  before  gases  are  allowed  to 
enter  hot  gas  inlets. 

(b)  Dryer  heating  units  which  are 
fired  by  pulverized  coal  shall  be  (grated 
and  maintained  in  accordance  with 
National  Fire  Protection  Association 
(NFPA)  Code  No.  60,  “Standard  for  the 
Installation  and  Operation  of  PtUver- 
ized  Fuel  Systems”  (1961 ) , 

§  77.302  Bypass  stacks. 

(a)  Thermal  dryers  systems  shall  in¬ 
clude  a  bypass  stack,  relief  stack  or  in¬ 
dividual  discharge  stack  provided  with 
automatic  venting  which  will  permit 
gases  from  the  dryer  heating  unit  to 
bypass  the  heating  chamber  and  vent  to 
the  outside  atmosphere  during  any  shut¬ 
down  operation. 


(b)  Thermal  dryer  byp^  stacks  shall 
be  equipped  with  a  clean-nut  door  at  or 
near  the  bottom  or  wlth,other  effective 
means  which  perml^,c9^.  fily-ash,  and 
other  heated  material  to  be  removed. 

§  77.303  Dryer  cltaiiiWr  (lr<>l>-«>iil 
doors. 

(a)  Thermal  dryer  systems  which  em¬ 
ploy  a  hot  gas  liilet  chamber  shall  be 
equipped  with  drop-out  doors  at  the  bot¬ 
tom  of  the  inlet  chamber  or  with  other 
effective  means  which  permits  coal,  fly- 
ash,  or  other  heater  material  to  fall  from 
the  chamber. 

(b)  Dryers  which  are  fired  by  pulver¬ 
ized  coal  and  positive  pressure  dryers 
which  are  not  equipped  with  a  constant 
drop-out  door  shall  be  checked  once  a 
week,  and  cleaned  when  necessary. 

(c)  Dryers  which  are  fired  by  coal 
other  than  pulverized  coal  which  are  not 
equipped  with  a  constant  drop-out  door 
shall  be  checked  daily  and  cleaned  when 
necessary, 

§  77.304'  Explosion  release  4  ente. 

(a)  Drying  chambers,  dry-dust  col¬ 
lectors,  ductwork  connecting  dryers  to 
dust  collectors,  and  ductwork  between 
dust  collectors  and  discharge  stacks  shall 
be  protected: 

(1)  With  explosion  release  vents 
which  open  directly  to  the  outside  at¬ 
mosphere,  and  all  such  vents  shall  be: 

(1)  Hinged  to  prevent  dislodgment, 

(il)  Designed  and  constructed  to  per¬ 
mit  checking  and  testing  by  manual 
operation, 

(iii)  Checked  by  manual  operation  at 
Intervals  not  exceeding  90  days.  A  record 
shall  be  kept  of  the  date  of  the  manual 
operation  for  at  least  <me  year,  and 

(iv)  Equal  in  size  to  the  cross-sec¬ 
tional  area  of  the  collector  vortex  finder 
when  used  to  vent  diy-dust  collectors;  or 

(2)  With  a  no  less  effective  system  ap¬ 
proved  by  the  District  Manager, 

§  77.305  Access  to  drying  clianiber-,  lioi 
gas  inlet  chambers  and  ductu<»rk: 
installation  and  maintenance. 

(a)  Drying  chambers,  hot  gas  inlet 
chambers,  and  all  ductwork  in  which 
coal  dust  may  acctunulate  shall  be 
equipped  with  tight  sealing  access  doors 
which  shall  remain  latched  during  diyer 
operations  to  prevent  the  emission  of 
coal  dust  and  the  loss  of  fluidizing  air. 

(b)  Cyclones  and  all  ductwork  shall 
be  maintained  in  good  repair. 

§  77.306  Fire  protection. 

(a)  Based  on  the  need  for  fire  protec¬ 
tion  measures  in  coimection  with  the 
particular  design  of  the  thermal  dryers, 
the  District  Manager  of  the  District  in 
which  the  thermal  dryer  is  located  may 
require  any  of  the  following  measures  to 
be  employed:  • 

(1)  Water  spra3rs  automatically  ac¬ 
tuated  by  a  rise  in  temperature  to  pre¬ 
vent  fire,  installed  inside  the  thermal 
dryer  systems,  and  such  sprays  shall  be 
designed  to  provide  for  manual  opera¬ 
tion  in  the  event  of  power  failure. 

(2)  Fog  nozzles,  or  other  no  less  ef¬ 
fective  means,  installed  insid^  the 
thermal  dryer  systems  to  provide  ad- 
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ditional  moisture  or  an  artificial  drj-ing 
load  within  the  drying  system  when  the 
system  is  being  started  or  shut  down. 

(b)  Ihe  water  system  of  each  thermal 
dryer  shall  be  inter-connected  to  a 
supply  of  compressed  air  which  permits 
constant  or  frequent  purging  of  all  water 
sprays  and  fog  nozzles  or  other  no  less 
effective  means  of  purging  shall  be 
provided. 

§  77.307  Thermal  dryers;  lucatiun  and 
installation ;  general. 

Ca)  Thermal  dryer  systems  erected  or 
installed  at  any  coal  mine  after  Jime  30, 
1971,  except  those  thermal  dryer  systwns 
referred  to  in  paragraph  (c)  of  this  sec¬ 
tion,  shall  be  located  at  least  100  feet 
from  any  xmderground  coal  mine  open¬ 
ing,  and  100  feet  from  any  surface  In¬ 
stallation  where  the  heat,  sparks,  fiames, 
or  coal  dust  from  the  system  might  cause 
a  fire  or  explosion. 

(b)  Thermal  dryer  systems  erected  or 
installed  after  June  30,  1971,  may  be 
covered  by  roofs;  however,  such  systems 
shall  not  be  otherwise  enclosed  unless 
necessary  to  protect  the  health  and 
safety  of  persons  employed  at  the  mine. 
Where  such  systems  are  enclosed,  they 
shall  be  located  in  separate  fireproof 
structures  of  heavy  construction  with 
explosion  pressure  release  devices  (such 
as  hinged  wall  panels,  window  sashes, 
or  louvers),  which  provide  at  least  1 
square  foot  of  area  for  each  80  cubic 
feet  of  space  volume  and  which  are 
distributed  as  uniformly  as  possible 
throughout  the  structure. 

(c)  Thermal  dryer  systems  erected  or 
Installed  after  June  30,  1971  but  [before 
the  effective  date  of  this  section]  in  any 
structure  which  also  houses  a  tipple, 
cleaning  plant,  or  other  op>erating  fa¬ 
cilities  sh^  be  separated  from  all  other 
working  areas  of  spuch  structure  by  a 
substantial  partition  capable  of  provid¬ 
ing  greater  resistance  to  explosion  pres¬ 
sures  than  the  exterior  wall  or  walls  of 
the  structure.  The  partition  shall  also 
include  substantial,  self-closing  fire  doors 
at  all  entrances  to  the  areas  adjoining 
the  dryer  system. 

(d)  Thermal  dryer  systems  erected  or 
installed  [after  the  effective  date  of  this 
section]  shall  not  be  erected  or  installed 
in  any  structure  which  also  houses  a 
tipple,  cleaning  plant,  or  other  operating 
facilities. 

§  77.308  Visual  check  of  syslein  equip¬ 
ment. 

Frequent  visual  checks  shall  be  made 
by  the  operator  of  th  ethern;ial  dryer  sys¬ 
tem  control  station,  or  by  some  other 
person  experienced  in  performing  such 
work,  of  the  bypass  dampers,  air-temp¬ 
ering  louvers,  discharge  mechanism,  and 
other  dryer  system  equipment,  and  no 
dryer  shall  beb  operated  with  defective 
equipment  which  would  affect  the  safe 
operation  of  the  thermal  dryer. 

§  77.308—1  Control  stations;  location. 

Thermal  dryer  system  control  stations 
constructed  after  June  30,  1971,  shall  be 
installed  at  a  location  which  will  give 
to  the  operator  of  the  control  station 


the  widest  field  of  visibility  of  the  system 
and  equipment. 

§  77.309  Ccmtrol  panels. 

(a)  All  thermal  dryer  system  c<mtrbl 
panels  constructed  after  June  30.  1971. 
shall  be  located  in  an  area  which  is  rela¬ 
tively  free  of  moisture  and  dust  and  shall 
be  installed  in  such  a  manner  as  to  mini¬ 
mize  vibration. 

(b)  A  schematic  diagram  containing 
legends  which  show  the  location  of  each 
thermocouple,  pressure  tap,  or  other  con¬ 
trol  or  gaging  instrument  in  the  drying 
system  shall  be  posted  on  or  near  the 
control  panel  of  each  thermal  drying 
system. 

(c)  Each  instrument  on  the  control 
panel  shall  be  identified  by  a  name-plate 
or  equivalent  marking. 

(d)  The  manufacturer’s  safe  drying 
inlet  temperatures  of  the  dryer  shall  be 
posted  on  or  near  the  control  panel  of 
each  thermal  drying  system. 

(e)  A  plan  to  control  the  operation  of 
each  thermal  dryer  system  shall  be 
posted  on  or  near  the  control  panel  show¬ 
ing  a  sequence  of  startup,  normal  shut¬ 
down,  and  emergency  shutdown  proce¬ 
dures. 

§77.310  Alarm  devices. 

Thermal  dryer  systems  shall  be 
equipped  with  both  audible  and  visual 
alarm  devices  set  to  operate  when  safe 
dryer  temperatures  are  exceeded. 

§  77.311  Fail  safe  mcmitoring  systems. 

Thermal  dryer  systems  and  controls 
shall  be  protected  by  a  fall  safe  monitor¬ 
ing  system  which  will  safely  shut  down 
the  system  and  any  related  equipment 
upon  failure  of  any  component  in  the 
dryer  system. 

§  77.312  Wet-coal  feedbins;  low-level 
indicators. 

Wet-coal  bins  feeding  thermal  dryer 
systems  shall  be  equipped  with  both  au¬ 
dible  and  visual  low-coal  level  indicators. 

§  77.313  Automatic  temperature  con¬ 
trol  instruments. 

(a)  Thermal  dryer  systems  shall  be 
equipped  with  automatic  temperature 
control  instruments. 

(b)  Autcnnatic  tonperature  ctmtrol 
instruments  for  thermal  dryer  systems 
shall  be  of  the  recording  type.  'Hie  re¬ 
cording  charts  shall  be  kept  for  3  months. 

(c)  Automatic  temperature  control  in¬ 
struments  shall  be  locked  or  sealed  to 
prevent  tampering  or  imauthorized  ad¬ 
justment.  These  instruments  shall  not 
be  set  above  the  maximiun  allowable  op¬ 
erating  temperatures. 

(d)  All  dryer  control  instruments  shall 
be  inspected  and  calibrated  at  least  once 
every  3  months  and  a  record  or  certif¬ 
icate  of  accuracy,  signed  by  a  trained 
person  or  by  a  servicing  agent,  shall  be 
kept  at  the  plant. 

§  77.314'  Tliermal  dryers;  examination 
and  inspection. 

(a)  Thermal  dryer  systems  shall  be 
examined  for  fires  and  coal  dust  accumu¬ 
lations  if  the  dryers  are  not  restarted 


within  the  time  period  prescribed  by  the 
manufacturer  after  a  shutdown. 

(b)  Before  any  person  is  permitted  to 
enter  a  drying  chamber  which  contains 
coal,  the  coal  on  the  bedplate  or  screen 
shall  be  saturated  with  water. 

§  77.313  Incorporation  by  reference. 

In  accordance  with  5  U.S.C.  552(a)  (1> . 
the  National  Fire  Protection  Association 
publication  to  which  reference  is  made  in 
this  subpart  is  hereby  incorporated  by 
reference  and  made  a  part  hereof.  The 
incorporated  publication  is  available  for 
examination  at  each  Coal  Mine  Health 
and  Safety  District  and  Subdistrict  Office 
of  MESA.  It  is  also  available  from  the 
National  Fire  Protection  Association,  470 
Atlantic  Ave.,  Boston,  Mass.  02210.  In¬ 
corporation  by  reference  provisions  ap¬ 
proved  by  the  Director  of  the  Federal 
Register  on  (date  to  be  inserted  prior  to 
final  rulemaking) . 

6.  Sections  77.400  through  77.402  are 
revised  and  a  new  §  77.402-1  is  added  as 
f  ollow’s : 

Subpart  E — Safeguards  for  Mechanical 
Equipment 

§  77.400  Mevbaniral  equipment  guartU. 

(a)  Gears:  sprockets:  chains:  con¬ 
veyor-drive,  head,  tail  and  takeup  pul¬ 
leys:  flywheels;  couplings;  shafts;  saw- 
blades;  fan  inlets;  and  similar  exposed 
moving  machine  parts  which  may  be  con¬ 
tacted  by  persons,  and  which  may  cause 
injury  to  persons  shall  be  guarded. 

(b)  Overhead  belts  shall  be  guarded 
if  the  whipping  action  from  a  broken 
belt  would  be  hazardous  to  persons  below. 

(c)  Guards  at  the  conveyor-drive, 
head,  tail  and  takeup  pulleys  shall  ex¬ 
tend  a  distance  sufficient  to  prevent  a 
person  from  reaching  behind  the  guard 
and  becoming  caught  between  the  belt 
and  the  pulley. 

(d)  Except  when  testing  the  machin¬ 
ery,  guards  shall  be  securely  in  place 
while  machinery  is  being  operated. 

§  77.401  Stationary  grinding  marliinos; 
protective  devices. 

(a)  Stationary  grinding  machines 
other  than  special  bit  grinders  shall  be 
equipped  with: 

(1)  Peripheral  hoods  (less  than  90* 
throat  openings)  capable  of  withstand¬ 
ing  the  force  of  a  bursting  wheel. 

(2)  Adjustable  tool  rests  set  as  close 
as  practical  to  the  wheel. 

(3)  Safety  washers. 

(b)  Grinding  wheels  shall  be  operated 
within  the  specifications  of  the  manu¬ 
facturer  of  the  whed. 

(c)  Face  shields  or  goggles,  in  good 
condition,  shall  be  worn  when  operating 
a  grinding  wheel. 

(d)  Cutting  bit  grinding  machines 
shall  be  equipped  with  dust  collectors  or 
exhaust  ventilation  systems  vented  to  the 
outside  of  the  buildiiig. 

§  77.402  Hand-held  poHcr  tools;  safely 
devices. 

Hand-held  power  tools  shall  be 
equipped  with  (xmtrols  requiring  con¬ 
stant  hand  or  finger  pressure  to  operate 
the  tools  or  shall  be  eqmpped  with  fric¬ 
tion  or  other  equivalent  safety  devices. 
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§  77.402—1  PoMcr  o|>erated  hand-held 
took. 

(a)  Electric  power  hand-held  todU. 

(1)  Electric  cords  shall  not  be  used  i<x 
hoisting,  lowering,  or  carrying  ot  hand¬ 
held  tools. 

(b)  Pneumatic  power  hand-held  tools. 

(1)  Safety  clips  or  retainers  shall  be 
securely  Installed  on  pneumatic  impact 
tools  to  prevent  attachments  from  being 
accid^tally  ejected. 

(2)  All  pneumatically  driven  nailers, 
staplers,  and  other  similar  equipment 
provided  with  an  automatic  fastmer  feed 
and  which  operate  at  more  than  100  p.s.i., 
at  the  tool,  shall  have  a  safety  device  on 
the  muzzle  to  prevent  the  tool  from 
ejecting  fastraers  unless  the  muzzle  is 
in  ccmtact  with  the  work  surface. 

(3)  Hoses  shall  not  be  iised  for  hoist¬ 
ing,  lowering,  or  carrying  of  such  tools. 

(c)  Fuel-powered  hand-held  tools.  (1) 
All  fuel-powered  tools  shall  be  stoM)ed 
while  being  refueled,  serviced,  or  main¬ 
tained. 

(d)  Powder -actuated  hand-held  tools. 
(1)  Only  persons  who  have  been  in¬ 
structed  in  the  limitations  and  safe  oper- 
aticm  of  the  particular  tool  being  used 
shall  be  permitted  to  operate  a  powder- 
actuated  tooL 

(2)  The  tool  shall  be  tested  each  day 
before  loading  to  see  that  the  safety 
devices  are  in  safe  woiicing  condition. 
The  method  of  testing  shall  be  in  accord¬ 
ance  with  the  manufacturer's  rec<xn- 
mended  procedure. 

(3)  Tools  shall  not  be  loaded  until  im¬ 
mediately  prior  to  the  Intended  firing 
time.  Neither  loaded  nor  'empty  tools 
shall  be  pointed  at  any  p^'son. 

(4)  Loaded  tools  shall  not  be  left  un¬ 
attended. 

(5)  Fasteners  shall  be  used  in  accmd- 
ance  with  the  manufacturer’s  recwn- 
mendations. 

(6)  Driving  into  material  easily  pene¬ 
trated  shall  be  avoided  unless  such  mate¬ 
rials  are  backed  by  a  substance  that  will 
prevent  the  fastening  device  fnnn  passing 
completely  through  and  creating  a  fi3ring 
missile  hazard  on  the  other  side. 

(7)  Powder-actuated  to(^  Shan  not  be 
used  in  hazardous  locations  as  set  forth 
in  5  5  77.516-1  and  77.516-3. 

(8)  AU  tools  shaU  be  used  with  the 
appropriate  shield,  guard,  or  attachment 
recommended  by  the  manufacturer. 

(9)  Persons  operating  powder-actuated 
tools  shall  keep  all  parts  of  their  bodies 
behind  the  tool. 

7.  Sections  77.404  through  77.413  are 
revised  and  new  §S  77.414  and  77.415  are 
added  as  follows: 

§  77.40-1  Portable,  M-If-propi^Ilod  anti 
Ktalionary  machinorj  and  equip¬ 
ment;  operation  and  maintenanre. 

(a)  Machinery  and  equitxnent  -sha.!!  be 
maintained  in  safe  operating  condition 
and  machinery  or  equipment  in  unsafe 
condition  shall  be  removed  from  service 
immediate. 

(b)  Machinery  and  equipment  shall  be 
operated  tmly  by  persons  trained  in  the 


use  of  and  authorized  to  operate  such 
machinery  and  equipment 

(c)  Repairs  or  maintenance  shall  not 
be  performed  on  machinery  and  equip¬ 
ment  until  the  power  is  off  and  the 
machinery  and  equipment  is  blocked 
against  motion,  except  where  motion  is 
necessary  to  make  adjustmoits. 

(d)  Machinery  and  equipment  shall 
not  be  lubricated  while  in  motion  where 
a  hazard  exists,  unless  equipped  with  ex¬ 
tended  fittings  or  cups. 

§  77.405  Perfomiiiig  %>ork  from  a 
raised  position ;  safe^piards. 

(a)  Persons  shall  not  work  on  or  from 
a  piece  of  mobile  equipment  in  a  raised 
position  imtil  it  has  been  blocked  in  place 
securely.  This  does  not  preclude  the  use 
of  equipment  specifically  designed  as  ele¬ 
vated  mobile  wort:  platforms. 

(b)  No  work  shall  be  performed  imder 
machinery  or  equipment  that  has  been 
raised  until  such  machinery  or  equipment 
has  been  securely  blocked  in  position. 

§  77.406  Drive  bells. 

(a)  Drive  belts  shall  not  be  shifted 
while  in  motion  unles  the  machines  are 
provided  with  mechanical  shifters. 

(b)  Belt  dressing  shall  not  be  applied 
while  belts  are  in  motion  except  where 
it  can  be  applied  vnthout  endangering  a 
person. 

§  77.407  Poner-driveii  pullejs. 

(a)  Belts,  chains,  and  ropes  shall  not 
be  guided  onto  ix>wer-driven  moving 
pulleys,  sprockets,  or  drums  with  the 
hands  except  slow  moving  equii»nent 
especially  designed  for  hand  feeding. 

(b)  Pulleys  and  rollers  of  conveyors 
shall  not  be  cleaned  manually  while  the 
conveyor  is  in  motion. 

(c)  Coal  or  other  material  spilled  be¬ 
neath  belt  conveyor-drives,  heads,  tails 
or  take-ups  shall  not  be  removed  while 
the  (XHiveyor  is  in  motion,  unless  8  feet 
of  clearance  is  maintained  between  the 
fioor  and  conveyor-drive,  head,  tail  or 
takeup. 

§  77.408  ^  elding  o|>eriiiion<>. 

(a)  'Welding  (H>erations  shall  be 
shielded  and  the  area  shall  be  well- 
ventilated. 

<b)  Defective  electrode  holders,  cables, 
helmets  or  shields  shall  not  be  used. 

(c)  Electrodes  shall  not  be  changed  in 
confined  areas  where  restricted  move¬ 
ment  of  the  hands  and  arms  would  cause 
a  shock  hazard  while  the  welding  cable 
is  energized. 

§  77.409  Shov«“I«,  dragline,,  anil  trac¬ 
tor,,. 

(.a)  Shovels,  draglines,  and  tractors 
shall  not  be  operated  in  the  presence  ot 
any  person  exposed  to  a  hazard  from  its 
operation,  and  all  such  equipment  shall 
be  provided  with  an  adequate  warning 
device  which  shall  be  sounded  by  the  op¬ 
erator  prior  to  starting  operation. 

cb)  Shovels  and  draglines  shall  be 
equipped  with  handrails  along  and 
around  all  walkways  and  platforms. 


§  77.410  Self-propelled  equipment;  »n- 
tomatie  warning  devices  and  braking 
dvstems. 

(a)  Self-propelled  equipment,  such  as 
trucks  with  an  obstructed  view  to  the 
rear,  forklifts,  front-end  loaders,  trac¬ 
tors,  dozers  and  graders,  shall  be 
equipped  with  an  adequate  automatic 
warning  device  that  shall  give  an  audi¬ 
ble  alarm  before  such  equipment  is 
moved  in  the  reverse  direction  and  re¬ 
main  in  operatiMi  until  the  equipment  is 
at  a  complete  stop  (m*  is  placed  in  neutral 
or  forward  directiwi. 

(b)  Barrels,  machine  parts  or  supplies 
transported  in  -front-end  locwier  buckets 
shall  be  secured  or  properly  loaded  to 
prevent  shifting,  slipping  or  spillage. 

(c)  Rubber  tired  front-end  loaders 
and  dozers  purchased  after  the  effective 
date  of  this  secticm  shall  be  equipped 
with  parking  and  emergency  stopping 
systems  which  shall  comply  with  the 
“Minimum  Performance  Criteria  for 
Brake  Systems  for  Off-Highway,  Rub¬ 
ber-Tired  Front-End  Loaders  and  Doz- 
ers-SAE  J  237“  of  the  Society  of  Auto¬ 
motive  Engineers. 

§  77.410—1  Tire*  and  rim  repair. 

(a)  A  safety  tire  rack,  cage,  or  equiva¬ 
lent  protection  shall  be  provided  when 
inflating  tires  installed  on  split  rims  or 
rims  equipped  with  locking  rings  or  sim¬ 
ilar  devices. 

(b)  Heat  shall  not  be  applied  to  lug- 
bolts,  rims  or  wheels  while  the  tires  are 
inflated. 

(c)  Before  rims  are  repaired,  tires  shall 
be  deflated  and  removed  from  the  rims. 

§  77.411  C.onipn>*cd  air  and  boilers: 
general.  ' — 

All  boUers  and  pressure  vessels  shall 
be  constructed,  installed,  and  maintained 
in  accordance  with  the  standards  and 
specifications  of  the  American  Society  of 
Mechanical  Engineers’  Boiler  and  Pre.«:- 
sure  Vessel  Code. 

§  77.412  Conipn-^tsed  air  hyMems. 

•  a)  Compressors  and  compressed  air 
receivers  shall  be  equipped  with  auto¬ 
matic  pressure-relief  valves,  pressure 
gauges,  and  drain  valves. 

(b)  Repairs  involving  the  pressure  s>’s- 
tem  of  compressors,  receivers,  or  com- 
pressed-air-powered  equipment  shall  not 
be  attempted  xmtil  the  pressure  has  been 
relieved  from  that  part  of  the  system  to 
be  repaired. 

(c)  At  no  time  shall  compressed  air  be 
directed  toward  a  person.  When  com¬ 
pressed  air  is  used,  all  necessary  precau¬ 
tions  shall  be  taken  to  protect  persons 
from  injury.  Compressed  air  shall  not  be 
used  for  cleaning  purposes  unless  a  face 
shield  or  goggles  which  meet  the  require¬ 
ments  of  §  77.1710(a)  Is  used. 

(d)  Safety  chains,  suitable  locking  de¬ 
vices  or  automatic  cutoff  valves  shall  be 
used  at  ccmnections  to  machines  of  high- 
pressure  hose  lines  oi  %  inch  outside  di¬ 
ameter  or  larger,  and  between  high-pres¬ 
sure  hose  lines  of  ^  inch  inside  diameter 
or  larger,  where  a  connection  failure 
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would  create  a  hazard.  For  purposes  of 
this  paragraph,  high-pressure  means 
pressure  of  100  p.s.i.  or  more. 

§  77.413  Boilers. 

(a)  Boilers  shall  be  equipped  with 
guarded,  well-maintained  water  gauges 
and  pressure  gauges  placed  so  that  they 
can  be  observed  easily.  Water  gauges  and 
pipe  passages  to  the  gauges  shall  be  kept 
clean  and  free  of  scale  and  rust. 

(b)  Boilers  shall  be  equipped  with  au¬ 
tomatic  pressure-relief  valves:  valves 
shall  be  opened  manually  at  least  once 
a  week  to  determine  that  they  will  func¬ 
tion  properly. 

(c)  Blowoflf  valves  shall  be  piped  out¬ 
side  the  building  or  directly  into  drains 
and  shall  have  outlets  so  located  or  pro¬ 
tected  that  persons  passing  by,  near,  or 
under  them  will  not  be  scalded. 

(d)  Where  needed,  boilers  shall  be  pro¬ 
vided  with  safety  devices  acceptable  to 
MESA,  to  protect  against  hazards  of 
flame-outs,  fuel  interruptions,  and  low 
water  level. 

(e)  Boilers  shall  be  inspected  inter¬ 
nally  at  least  once  a  year  by  a  repre¬ 
sentative  of  the  maniifacturer  of  such 
boiler  or  a  state  licensed  inspector  and 
a  certificate  of  inspection,  signed  by  the 
inspector,  shall  be  displayed  in  the  vicin¬ 
ity  of  the  boiler. 

§  77.414  Marine  operation  and  e<iuip- 
ment. 

(a)  Unless  persons  can  step  safely  to 
or  from  the  wharf,  fioat,  barge,  or  river 
towboat,  a  safe  walkway  shall  be  pro- 
vlded, 

(b)  Decks  or  other  working  surfaces 
shall  be  maintained  in  a  safe  condition. 

(c)  Persons  shall  not  pass  fore  or  aft, 
over,  or  arotmd  deck -loads,  unless  a  safe 
passage  is  provided. 

(d)  At  least  one  n.S.  Coast  Guard  ap¬ 
proved  30  inch  lifering  with  not  less 
than  90  feet  of  line  attached,  and  at  least 
one  portable  or  permanent  ladder  which 
will  reach  from  the  top  of  the  apron  to 
the  surface  of  the  water  shall  be  provided 
in  the  vicinity  of  the  barge. 

§  77.415  Incorporation  by  reference. 

In  accordance  with  5  U.S.C.  552  (ai  (1) , 
the  publications  to  which  refer^ces  are 
made  in  this  subpart  are  hereby  incor¬ 
porated  by  reference  and  made  a  part 
hereof.  The  incorporated  publications  are 
available  for  examination  at  each  Coal 
Mine  Health  and  Safety  District  and 
Subdistrict  Office  of  MESA.  SAE  docu¬ 
ments  are  also  available  from  the  Society 
of  Automative  Engineers,  Inc.,  Two 
Pennsylvania  Plaza,  New  York.  N.Y. 
10001.  The  ASME  Boiler  and  Pressure 
Vessel  Code  is  also  available  from  the 
American  Society  of  Mechanical  Engi¬ 
neers,  345  K  47th  St.,  New  York,  N.Y. 
10017.  Incorporation  by  reference  pro¬ 
visions  approved  by  the  Director  of  the 
Federal  Roister  on  (date  to  be  inserted 
prior  to  final  rulemaking) . 

8.  Subparts  F,  G,  H,  I,  J,  and  K  are 
revised  as  follows: 


Subpart  F — Electrical  Circuits  and 
Equipment — General 

§  77.500  Electric  power  circuits  and 
electric  equipment ;  deenergization. 

(a)  Circuits  which  suw>ly  power  to 
stationary  and  portable  electric  equip¬ 
ment,  and  circ\iits  which  supply  power 
to  electric  equipunent  on  board  self-pro¬ 
pelled  equipment  shall  be  deenergized  be¬ 
fore  electrical  or  mechanical  work  is  done 
on  such  circuits  or  equipment,  except 
for  testing  or  trouble-shooting  as  pro¬ 
vided  in  this  section  and  for  repair  of 
energized  trolly  whes  as  provided  in 
§  77.1803.  Other  electric  circuits  or  elec¬ 
tric  equipment  in  the  vicinity  of  electri¬ 
cal  or  mechanical  work  shall  also  be  de¬ 
energized  if  the  location  of  such  circuits 
or  equipment  creates  a  hazard  to  persons 
performing  such  work. 

(b)  Disconnecting  devices  vised  to  de¬ 
energize  such  circuits  and  equipment 
shall  be  locked  out  and  suitably  tagged 
by  the  persons  who  perform  such  work, 
except  that  in  cases  where  locking  out  is 
not  possible,  such  devices  shall  be  opened 
and  suitably  tagged  by  such  persons. 
Locks  and  tags  shall  be  removed  only  by 
the  persons  who  installed  them  or,  if  such 
persons  are  not  available,  by  persons  au¬ 
thorized  1^  the  operator  or  his  agent. 

(c)  Pei-sons  performing  testing  or 
trouble-shooting  functions  on  circuits  or 
equipment  energized  at  more  than  150 
volts,  but  less  than  1000  volts,  shall  wear 
protective  gloves.  Such  gloves  shall  meet 
American  Society  for  Testing  and  Mate¬ 
rials  (ASTM  “Standard  Specification 
for  Rubber  Insulating  Gloves”  (D120- 
70)  and  shall  be  rated  in  accordance  with 


the  following: 

ASTM 

Nominal  circuit  voltage :  glove  class 

151  to  750  V - - -  0 

751  to  1,000  V - - -  1 


(d)  Persons  performing  testing  or 
trouble-shooting  functiims  on  circuits  or 
equipment  energized  at  more  than  1,000 
volts  shall  comply  with  the  requirements 
of  §§  77.806  through  77.806-9. 

(e)  Protective  gloves  worn  while  per¬ 
forming  testing  or  trouble-shooting 
functions  shall  be  inspected  for  defects 
before  each  use.  Defective  gloves  shall 
not  be  used. 

§  77..501  Electric  circuit.^  and  equip¬ 
ment;  maintenance. 

(a)  Electric  circuits  and  equipment 
shall  be  maintained  at  all  times  in  safe 
operating  condition. 

(b)  Except  as  provided  in  §  77.1803, 
electrical  installation  and  maintenance 
wwk  shall  not  be  performed  on  electric 
circuits  or  equipment  except  by  a  quali¬ 
fied  person  or  by  a  person  trained  to 
F>erform  electrical  work  and  to  maintain 
electric  circuits  and  equipment  at  the 
directiem  of  a  qualified  person.  When 
such  work  is  done  by  a  trained  person, 
the  circuits  or  equipment  shall  be  exam¬ 
ined  and  tested  by  a  qualified  person  to 
assure  safe  operating  condition  before 
such  circuits  or  equipment  are  energized. 


§  77.502  Electric  circuits  and  equip¬ 
ment;  examination  and  testing. 

Electric  circuits  and  equipment  shall 
be  examined  and  tested  at  least  monthly 
by  a  qualified  person  to  assure  safe  op¬ 
erating  conditions.  When  a  potentially 
dangerous  condition  is  found  on  electric 
circuits  or  equipment,  by  the  qualified 
person  making  the  requhed  examination, 
such  circuits  or  equipment  shall  be  re¬ 
moved  from  service  until  such  condition 
is  corrected.  A  record  of  such  e.xamina- 
tions  shall  be  kept  in  a  book  provided  for 
tills  purpose  and  shall  include  the  date 
of  examination,  all  dangerous  conditions 
found,  corrective  action  taken,  and  tlie 
name  of  the  examiner.  The  record  of  ex¬ 
amination  shall  be  signed  by  the  official 
responsible  for  maintaining  the  circuits 
and  equipment  in  safe  operating  condi¬ 
tion  and  such  records  shall  be  made 
av’ailable  to  an  authorized  representa¬ 
tive  of  the  Secretary  and  an  authorized 
representative  of  the  miners  of  such 
mine. 

§  77. >>02— I  Elcflric  rirruits  and  rqiiip- 
ment;  potentially  dangerous  rondi- 
tion. 

A  potentially  dangerous  condition  as 
used  in  S  77.502  shall  include,  but  not  be 
limited  to,  damaged  conductor  insula¬ 
tion,  improper  frame  grounding,  missing 
guards,  missing  inspection  covers,  poorly- 
made  splices,  inoperative  ground  fault 
protection  and  defective  m<Miitoring 
circuits. 

§  77.502—2  Electric  p«>wered  liand-lield 
tools. 

Electric  powered  hand-held  tools  shall 
be  considered  electric  equipment  for  the 
purposes  of  this  subpart. 

§  77.503  Power  eonduetors:  eapaeity 
and  insulation. 

Power  conductors  shall  be  sufficient  in 
size  and  have  adequate  current-carrying 
capacity  and  be  of  such  construction 
that  arise  in  temperature  resulting  from 
normal  operation  will  not  damage  the 
conductor  or  the  insulating  materials. 

§  77.503—1  Power  conductors:  ampac¬ 
ity  requirements. 

(a)  The  required  ampacities  of  all 
power  conductors,  except  povrer  conduc¬ 
tors  installed  in  high-voltage  distribu¬ 
tion  circuits  and  power  conductors  in¬ 
stalled  in  circuits  referred  to  in  5  77.606, 
shall  be  as  specified  in  the  National 
Electrical  Code  as  follows: 

(1)  For  conductors  installed  prior  to 
Jmie  30,  1971 — the  National  Electrical 
Code,  1968,  1971,  or  1975. 

(2)  For  conductors  installed  after 
June  30,  1971,  but  before  tthe  effective 
date  of  this  section] — the  National 
Electrical  Code,  1971,  or  1975. 

(3)  For  conductors  Installed  after 
[the  effective  date  of  this  section! — the 
National  Electrical  Code,  1975. 

(b)  The  required  ampacities  of  power 
conductors  installed  In  high-voltage  dis¬ 
tribution  circuits  are  not  specified. 


FEDERAL  REGISTER,  VOL.  42,  NO.  9— THURSDAY,  JANUARY  13,  1977 


2814 


PROPOSED  RULES 


(c)  The  required  ampacities  of  power 
conductors  installed  in  circuits  referred 
to  in  §  77.606  shall  be  as  specified  in 
§  77.606. 

§  77.503—2  PoKor  foinluolor!-:  ampac- 

ily  ratings. 

(a)  The  ampacity  rating  of  all  power 
conductors,  except  uninsulated  overhead 
power  lines,  trailing  cables  and  portable 
feeder  cables,  shall  be  as  specified  in  the 
National  Electrical  Code,  1975,  as 
follows : 

(1)  Conductors  for  General  Wiring — 
Article  310 

(2)  Flexible  Cords  and  Cables — Article 
400 

(3)  Fixture  Wires — Article  402 

(b)  The  ampacity  rating  of  uninsu¬ 
lated  overhead  powerlines  shall  be  as 
specified  in  the  standards  of  the  Insu¬ 
lated  Power  Cable  Engineers  Association 
(IPCEA)  as  follows: 


Conduclor  material  IFC'EA  Tiil>le 

standard 


Single-layer  ACS R _ P-50-4;il  III 

Multilayer  ACSR . P-5<M3I  U 

Bare  all  aluminum .  P-5(M31  V 

Weather-resistant  all  aluminum . P-50-431  IX 

Weather-resistant  ACSR .  P-50-431  X 

Copper . . .  P-.51-432  XIII 

Weal  her -resist  ant  hard  drawn  eop-  1’ -51-432  XI\ 
l>er. 


(c)  The  ampacity  rating  of  trailing 
cables  and  portable  feeder  cables  shall 
be  as  specified  in  §  77.606-1  (a), 

§  77.50-4  Eloj’trical  split't's 

and  insulation. 

(a)  Connections  and  splices  in  con¬ 
ductors  shall  be  mechanically  strong  and 
electrically  efiBcIent,  and  suitable  con¬ 
nectors  shall  be  used. 

(b>  Splices  in  mi\lti-conductor  cables 
shall  provide  continuity  of  each  conduc¬ 
tor. 

(c)  Splices  in  insulated  conductors 
shall  be  reinsulated  so  as  to  provide  at 
least  the  same  insulation  value  as  the 
insulation  on  the  remainder  of  the  con¬ 
ductor  and  shall  be  sealed  so  as  to  ex¬ 
clude  moisture. 

(d)  Splices  in  shielded  conductors  shall 
be  reshielded  so  as  to  provide  at  least 
the  same  degree  of  protection  as  the 
shielding  on  the  remainder  of  the  con¬ 
ductor. 

(e>  Splices  in  jacketed  conductors  and 
cables  shall  be  vulcanized  or  otherwise 
made  with  suitable  materials  to  provide 
good  bonding  to  the  existing  conductor 
jacket,  to  exclude  moisture  from  the 
completed  splice,  and  to  provide  at  least 
the  same  degree  of  protection  as  the  re¬ 
mainder  of  the  conductor  jacket. 

§  77. .504— 1  Repair  of  daniuged  coii- 
dut'toi>. 

Damaged  conductor  insulation  or 
jackets  shall  be  repaired  in  a  workman¬ 
like  manner  so  as  to  exclude  moisture 
and  to  provide  at  least  the  same  degree 
of  protection  as  provided  by  the  re¬ 
mainder  of  the  conductor  insulation  or 
jacket. 


§  77.505  (Uible  fittings;  suitability. 

Cables  and  insulated  conductors  other 
than  wiring  installed  in  conduit  shall 
enter  metal  frames  of  motors,  splice 
boxes,  and  electric  compartments  only 
through  proper  fittings  and  shall  be  se¬ 
curely  clamped  to  prevent  chafing  of  the 
insulation  and  to  prevent  strain  on  the 
electric  connections.  In  addition,  when 
insulated  conductors  pass  through  metal 
frames,  the  holes  shall  be  substantially 
bushed  with  insulating  bushings. 

§  77.506  F4oclrif  equipment;  sliui-t- 
eireiiit  und  overluud  proleetion. 

(a)  Except  as  provided  in  paragraph 

(b)  of  this  section,  automatic  circuit 
breaking  devices  or  fuses  shall  be  in¬ 
stalled  so  as  to  provide  short-circuit  and 
overload  protection  for  all  electric  equip¬ 
ment.  Such  automatic  circuit-breaking 
devices  or  fuses  shall  conform  to  the  re¬ 
quirements  for  protection  of  electric 
equipment  as  specified  in  the  National 
Electrical  Code  as  follows: 

(1)  For  equipment  installed  before 
[the  effective  date  of  this  section] — the 
National  Electrical  Code,  1968,  1971,  or 
1975. 

(2)  For  equipment  installed  after  [the 
effective  date  of  this  section] — the  Na¬ 
tional  Electrical  Code,  1975. 

(b)  Motors  driving  single  or  multiple 
direct-current  generators,  supplying  a 
system  operating  on  a  cyclic  load  basis, 
do  not  require  running  overcuri’ent  pro¬ 
tection,  Provided,  That  the  thermal 
rating  of  the  alternating-current  drive 
motor  cannot  be  exceeded  imder  any  op¬ 
erating  condition;  however,  short-circuit 
and  locked-rotor  protection  shall  be  pro¬ 
vided  for  such  motors. 

§  77.507  El«M‘lru‘  eqiiipmenl :  KMitclit's. 

All  electric  equipment  shall  be  provided 
with  switches  or  other  controls  that  are 
safely  designed,  constructed,  installed, 
and  maintained.  The  voltage  of  alter¬ 
nating-current  remote  motor  control  cir¬ 
cuits  that  are  installed  external  to  the 
controller  enclosure  shall  not  exceed  150 
volts  unless  the  circuit  is  installed  in 
metal  conduit.  Stop  switches  shall  be  pro¬ 
vided  at  the  (H>erating  controls  of  all 
electric  equipment. 

§  77. .508  Elorlrit'al  ruling: 

fuso>,  fircuil  broukerf^  and  ron- 
trullrr!i. 

All  switches,  fuses,  circuit  breakers, 
and  controllers  shall  have  adequate  in¬ 
terrupting  capacity  and  shall  have  volt¬ 
age  and  current  ratings  consistent  with 
the  voltage  and  current  ratings  of  the 
circuits  in  which  they  are  installed. 

§  77.509  Identifiratiun. 

Disconnecting  devices,  power  switches, 
circuit  breakers,  controllers,  control 
switches  and  push  buttons  shall  be 
marked  to  ^ow  which  circuit  they  con¬ 
trol,  unless  identification  can  be  made 
readily  by  locaticm. 


§  77..5I0  i.iglilning  arre$>ters  for  un¬ 
grounded  exposed  power  conductors, 
control  lines  and  communication 
wires. 

(a)  All  ungrounded,  imshielded  power 
conductors,  control  lines  and  communi¬ 
cation  wires  that  are  exposed  to  light¬ 
ning  shall  be  equipped  with  suitable 
lightning  arresters  which  are  adequately 
installed  and  connected  to  a  low-resist¬ 
ance  grounding  medium  in  accordance 
with  §  77,519,  except  that  lightning  ar¬ 
resters  protecting  control  lines  and  com¬ 
munication  wires  may  be  grounded  in 
accordance  with  the  requirements  of  Sec¬ 
tion  800-31  <b)  of  the  National  Electrical 
Code,  1975. 

(b)  Lightning  arresters,  protecting  ex¬ 
posed  overhead  conductors  entering 
buildings  shall  be  provided  near  the  point 
where  each  such  conductor  enters  the 
building. 

§77.511  :  loralioii  and  guard¬ 

ing. 

Resistors,  heaters,  and  rheostats  shall 
be  located  so  as  to  minimize  fire  hazards, 
and.  where  necessary,  shall  be  provided 
w'ith  guards  to  prevent  personal  contact. 

§77.512  Guarding  uf  elerlrir  equip- 
nuMii. 

(a)  Live  parts' of  low-  and  medium- 
voltage  electric  equipment  energized  at 
50  volts  or  more  shall  be  guarded  against 
accidental  contact  by  installation  in  cab¬ 
inets  or  enclosures  or  by  any  of  the  fol¬ 
lowing  means: 

( 1 )  By  location  in  a  locked  room,  vault, 
or  similar  enclosure  that  is  accessible 
only  to  qualified  persons. 

(2)  By  suitable  permanent,  substantial 
partitions  or  screens  so  arranged  that 
only  qualified  persons  will  have  access  to 
the  space  within  reach  of  the  live  parts. 
Any  openings  in  such  partitions  or 
screens  shall  be  so  sized  and  located  that 
persons  are  not  likely  to  come  into  acci¬ 
dental  contact  with  the  live  parts  or  to 
bring  conducting  objects  into  contact 
with  them. 

(3)  By  location  on  a  suitable  balcony, 
gallery,  or  platform  so  elevated  and  ar¬ 
ranged  as  to  be  accessible  only  to  quali¬ 
fied  persons. 

(41  By  elevation  of  8  feet  or  more 
above  the  fioor  or  other  working  surface. 

(b>  In  locations  where  electric  equip¬ 
ment  would  be  exposed  to  physical  dam¬ 
age,  enclosures  or  guards  shall  be  so  ar¬ 
ranged  and  of  such  strength  as  to  pre¬ 
vent  such  damage. 

(c)  Entrances  to  rooms  and  other 
guarded  locations  containing  exposed  live 
parts  shall  be  marked  with  conspicuous 
w^arning  signs  forbidding  unqualified  per¬ 
sons  to  enter. 

(d)  Enclosures  shall  be  kept  closed  and 
guards  shall  be  kept  in  place  at  all  times 
such  equipment  is  energized  except  when 
testing  or  troubleshooting  is  being  per¬ 
formed. 

§  77.513  Insulating  mats. 

Insulating  mats  shall  be  kept  in  front 
of  the  following: 
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(a)  All  switchboards  energized  at 
more  than  150  volts. 

(b)  All  linestarters,  fuse  boxes,  and 
other  switchgear  containing  renewable 
components  energized  at  more  than  150 
volts  and  installed  less  than  8  feet  above 
the  floor  or  other  working  surface  at  sta¬ 
tionary  installations  or  on  board  self- 
propelled  electric  equipment. 

(c)  All  enclosures  containing  readily 
accessible  parts  which  are  energized  at 
more  than  150  volts  and  Installed  less 
than  8  feet  above  the  floor  or  other 
working  surface  at  stationary  installa¬ 
tions  or  on  board  self-propelled  electric 
equipment.  Readily  accessible  parts  are 
those  parts  contained  in  an  enclosure  to 
which  a  person  can  gain  access  by  such 
methods  as  opening  hinged  doors  or  lids 
or  removing  latched  covers.  , 

§  77.51-t  Switchboards;  passageways 
and  rlearanre. 

Switchboards  in  stationary  installa¬ 
tions  which  require  back  access  for  in¬ 
spection,  adjustment,  or  repair  shall  be 
installed  to  provide  passageways  or  lanes 
of  travel  which  permit  access  to  the 
back  of  the  switchboard  from  both  di¬ 
rections. 

§  77.315  Power  conductors,  signal  con¬ 
ductors  and  control  circuit  conduc¬ 
tors  ;  insulation  and  guarding. 

(a)  Except  as  specified  in  paragraphs 
(a)(1)  through  (a)(6)  of  this  section, 
all  power  conductors,  signal  conductors 
and  control  circuit  conductors  shall  be 
Insulated.  Such  insulation  shall  have  a 
rating  not  less  than  the  nominal  voltage 
of  the  circuit  in  which  the  conductor  is 
installed. 

(1)  Trolley  wires; 

(2)  Trolley  feeder  wires: 

(3)  Overhead  powerlines  installed  so 
as  to  provide  the  minimum  vertical 
clearance  as  specified  in  Section  232  of 
the  National  Electrical  Safety  Code, 
1973: 

(4)  High-voltage  power  conductors 
installed  in  accordance  with  the  provi¬ 
sions  §§  77.804(b)  (5)  or  77.804(b)  (6) ; 

(5)  Grounded  service  entrance  con¬ 
ductors  permitted  to  be  iinlnsulated  by 
the  exception  In  Section  230-40 (a)  of  the 
National  Electrical  Code,  1975;  and 

(6)  Signal  conductors  and  control  cir¬ 
cuit  conductors  energized  at  40  volts  or 
less. 

(b)  Trolley  wires,  trolley  feeder  wires, 
uninsulated  signal  conductors  and  imin- 
sulated  control  circuit  conductors  shall 
be  adequately  guarded  at  all  points 
where  men  are  required  to  work  or  pass 
regularly  imder  the  wires  and  at  all  man- 
trip  stations. 

(c)  Temporary  guards  shall  be  pro¬ 
vided  where  trackmen  and  other  per¬ 
sons  are  required  to  work  in  proximity 
to  energized  trolley  wires  and  trolley 
feeder  wires. 

(d)  An  authorized  representative  of 
the  Secretary  may  specify  other  condi¬ 
tions  where  trolley  wires,  trolley  feeder 
wires  and  uninsulated  signal  conductors 
and  ctmtrol  circuit  conductors  shall  be 
adequately  protected  to  prevent  contact 


by  any  person,  or  many  require  tire  use 
of  Improved  methods  to  prevent  such 
contact. 

§  77.516  Electric  wiring  and  equip¬ 
ment;  installation  and  maintenance. 

(a)  Except  as  otherwise  provided  in 
this  part,  all  electric  wiring  and  equip¬ 
ment  installed  in  stationary  Installations 
after  Jtme  30,  1971,  and  before  [the 
effective  date  of  this  section] ,  shall  meet 
the  requirements  of  the  National  Electri¬ 
cal  Code,  1971  or  1975. 

(b)  Except  as  otherwise  provided  in 
this  part,  all  electric  wiring  and  equip¬ 
ment  Installed  in  stationary  installations 
after  [the  effective  date  of  this  section] 
shall  meet  the  requirements  of  the  Na¬ 
tional  Electrical  Code,  1975. 

§  77. .51(^1  Class  I  hazardous  Io<'allons; 
surface  facilities. 

•  a)  The  Inside  of  all  enclosed  coal 
storage  facilities,  such  as  coal  silos  and 
surge  bins,  shall  be  classified  as  Class  I, 
Division  I,  locations. 

<b)  (1)  The  inside  of  enclosed  rooms 
or  other  areas  which  are  over,  under,  or 
adjacent  to  enclosed  coal  storage  facili¬ 
ties,  such  as  enclosed  belt  transfer  points 
on  top  of  coal  silos  and  tunnels  contain¬ 
ing  equipment  beneath  coal  stockpiles, 
shall  be  classifled  as  Class  I,  Division  I, 
locations.  Tunnels  beneath  coal  silos  and 
coal  storage  areas  through  which  rail¬ 
road  trains  pass  are  not  considered  to 
be  Class  I  areas,  provided  the  length  of 
the  tunnel  is  less  than  125  feet  and  the 
tumiel  is  open  at  both  ends. 

(2)  The  term  adjacent,  as  xised  in  this 
section,  means  any  two  enclosed  areas 
which  have  one  or  more  surfaces  in 
common. 

(c)  Locations  in  facilities  or  areas 
specified  in  paragraph  (b)  of  this  sec¬ 
tion  which  do  not  contain  coal  handling, 
storage,  or  processing  equipment  shall 
not  be  classified  Class  I,  Division  I,  loca¬ 
tions  if  Type  X  purged  in  accordance 
with  National  Fire  Protection  Associa¬ 
tion  publlcaticm  NPPA  No.  496,  “Purged 
and  Pressurized  Enclosures  for  Electrical 
Equipment,  1971.” 

§  77.516—2  Electric  wiring  and  equip¬ 
ment  in  Oas8  I  hazardous  locations. 

(a)  Electric  wiring  and  equipment  in 
Class  I,  Division  I,  locations  shall  be  in¬ 
stalled  and  maintained  in  accordance 
with  the  following; 

(1) (i)  For  wiring  and  equipment  in¬ 
stalled  after  Jime  30,  1971  and  before 
(the  effective  date  of  this  section) ,  Ar¬ 
ticle  501  of  the  National  Electrical  Code, 
1971  or  1975; 

(ii)  For  wiring  and  equipment  in¬ 
stalled  after  (the  effective  date  of  this 
section) ,  Article  501  of  the  National  Elec¬ 
trical  Code,  1975;  or 

(2)  Enclosed  areas  which  contain  elec¬ 
tric  wiring  and  equipment  shall  be  ven¬ 
tilated  and  maintained  in  accordance 
with  the  following: 

(i)  A  forced  mechanical  ventilation 
system  which  will  prevent  the  methane 
content  in  the  enclosed  area  from  ex¬ 
ceeding  1.0  volume  per  centum  :  and 


(ii)  A  continuous  methane-monitor¬ 
ing  device  shall  be  Installed  to  deenergize 
all  electric  wiring  and  equipment  when 
such  monitor  is  not  operating  properly 
and  to  give  a  warning  automatically 
when  the  concentration  of  methane 
reaches  a  maximum  percentage  which 
shall  not  be  more  than  1.0  volimie  per 
centum  of  methane.  Such  monitor  shall 
deenergize,  automatically,  electric  wiring 
and  equipment  when  the  concentration 
of  methane  reaches  a  maximum  per¬ 
centage  which  shall  not  be  more  than 
2.0  volume  per  centum  of  methane  except 
that  wiring  and  equipment  installed  and 
maintained  as  specified  in  paragraph 
(a)  (1)  of  this  section  may  remain  ener¬ 
gized. 

(b)  All  electric  wiring  and  equipment 
that  is  required  by  Article  501  of  the  Na¬ 
tional  Electrical  Code  to  be  approved  for 
Class  I  locations  shall  be  listed  by  Un¬ 
derwriters’  Laboratories,  Inc.  or  Factory 
Mutual,  Inc.,  for  Class  I,  Group  D,  loca¬ 
tions  or  certified  or  approved  as  explo- 
sionproof  or  permissible  by  MESA  under 
this  title. 

§  77.516—3  Class  II  hazardous  I«m  -ations: 
surface  facilities. 

(a)  The  inside  of  enclosed  coal  storage 
facilities  and  the  Inside  of  enclosed  coal 
processing  equipment  shall  be  classified 
as  Class  n,  IMvlslon  I,  locations. 

(b)  Rooms  or  enclosures  housing  coal 
handling  or  processing  equipment  shall 
be  classified  as  Class  n.  Division  n,  loca¬ 
tions. 

§  77.516—4  Electric  firing  and  equip¬ 
ment  in  Class  II  hazardous  locations. 

(a)  Electric  wiring  and  equipment  in 
Class  n.  Division  I  and  n,  locations  shall 
be  installed  and  maintained  in  accord¬ 
ance  with  the  following: 

(1)  For  electric  wiring  and  equipment 
installed  after  June  30,  1971,  and  before 
the  effective  date  of  this  section.  Article 
502  of  the  National  Electrical  Code,  1971, 
or  1976; 

(2)  For  electric  wiring  and  equipment 
installed  after  the  effective  date  of  this 
section.  Article  502  of  the  National  Elec¬ 
trical  Code,  1975. 

(b)  All  electric  wiring  and  equipment 
that  is  required  by  Article  502  of  the 
National  Electrical  Code  to  be  approved 
for  CTlass  n  locations  shall  be  listed  by 
Underwriters’  Laboratories,  Inc.,  or  Fac¬ 
tory  Mutual,  Inc.,  for  a  Class  n.  Group 
F,  location  or  certified  or  approved  as 
explosion-proof  or  permissible  by  MESA 
under  this  title. 

§  77.517  Prole«‘tion  of  electric-  wiring 
and  equipment. 

All  electric  wiring  except  trailing  ca¬ 
bles  and  portable  feeder  cables  shall  be 
installed  in  a  workmanlike  manner,  pro¬ 
tected  against  mechanical  damage,  se¬ 
curely  fastened  in  place,  and  suitable  for 
the  environment  in  which  they  are  in¬ 
stalled.  All  raceways,  fittings,  boxes, 
cabinets  and  enclosures  shall  be  pro¬ 
tected  against  mechanical  damage,  se¬ 
curely  fastened  in  place  and  suitable  for 
the  environment  in  which  they  are  in¬ 
stalled. 
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§  77.518  Kfiuipinenl  marking. 

Stationary  electric  utilization  equip¬ 
ment  purchased  or  rebuilt  after  the  ef¬ 
fective  date  of  this  section  shall  be  pro¬ 
vided  with  a  plate,  which  indicates  the 
manufacturer’s  name,  rated  voltage,  full¬ 
load  cm’rent,  duty  cycle,  and,  if  appli¬ 
cable,  horsepower. 

§  77.319  Ix>w-resi^^alH•c  gruiiiidiiig  mo- 
diiim. 

(a)  “Low -resistance  grounding  me¬ 
dium”  means  made  electrodes,  buried 
metallic  piping  system,  metal  framework 
of  a  building,  well  or  borehole  casing, 
steel  piling  or  other  buried  metal  struc¬ 
ture  having  a  total  resistance  to  ground 
of  not  more  than  5  ohms.  A  low- 
resistance  grounding  medium  may  con¬ 
sist  of  more  than  one  ground  field  pro¬ 
vided: 

(1)  At  least  one  ground  field  shall  be 
installed  at  each  location  a  low-resist¬ 
ance  grounding  medium  is  required: 

(2)  The  resistance  to  ground  of  each 
ground  field  shall  not  exceed  25  ohms; 
and 

(3)  The  parallel  resistance  to  ground 
of  all  ground  fields  which  serve  as  a  sin¬ 
gle  low-resistance  grounding  medium 
shall  not  exceed  5  ohms. 

(b)  Low -resistance  grounding  medi¬ 
ums  shall  be  measiured  at  the  time  of 
installation  and  at  least  annually  there¬ 
after  to  insure  a  sufficiently  low  resist¬ 
ance  to  ground  has  been  achieved  and  is 
being  maintained.  The  results  of  such 
measurements  shall  be  recorded  and 
made  available  to  the  authorized  repre¬ 
sentative  of  the  Secretary. 

§  77.520  Ground  Hire. 

“Ground  wire”  means  a  copper  or 
other  corrosion-resistant  wire  which 
shall  have  a  breaking  strength  and  a 
direct-current  resistance  in  accordance 
with  the  following : 

(a)  When  the  power  conductor  is 
smaller  than  No.  6  AWG,  the  ground  wire 
shall  have  a  breaking  strength  no  less 
than  and  a  direct-cuiTent  resistance  no 
greater  than  that  of  the  power  conduc¬ 
tor. 

( b »  When  the  power  conductor  is  No.  6 
AWG  or  larger,  the  ground  wire  shall 
have  a  breaking  strength  no  less  than 
and  a  direct-current  resistance  no 
greater  than  a  wire  of  the  same  material 
as  the  power  conductor  and  a  cross-sec¬ 
tional  area  of  one-half  that  of  the  power 
conductor. 

(c)  When  a  ground  wire  is  used  to 
ground  the  metallic  shielding  of  a  power 
conductor  or  cable,  the  greimd  whe  shall 
have  a  breaking  strength  no  less  than 
and  a  direct-current  resistance  no 
gi'eater  than  that  of  a  wire  of  the  same 
material  and  the  same  cross-sectional 
area  as  that  of  the  shielding. 

§  77. .52 1  Grounding  roiiduclor. 

»a»  A  grounding  conductor  shall  be 
permanent  and  continuous,  shall  have 
current-can-ying  capacity  at  least  equal 
to  the  wire  specified  in  §  77.520,  shall  be 
able  to  conduct  safely  any  currents  likely 
to  be  imposed  on  it,  and  shall  have  im¬ 
pedance  sufficiently  low  to  facilitate  the 
operation  of  the  ground  fault  protective 


devices  in  the  circuit  under  ground  fault 
conditions.  Such  grounding  conductor 
shall  consist  of: 

(1)  A  properly  sized  cow)er  or  other 
corrosion-resistant  wire  which  meets  the 
requirements  of  §  77.520; 

(2)  Properly  landed  rigid  metal  con¬ 
duit;  or 

(3)  Properly  bonded  electrical  metallic 
tubing;  or 

(4)  The  stmctural  metal  frame  of  a 
building  or  machine,  provided  the  equip¬ 
ment  is  solidly  connected  to  the  metal 
frame. 

§  77.322  Guy  Hires;  ^'roiiiiding. 

Guy  wires  f roni  poles  supporting  power 
lines  shall  be  securely  connected  to  the 
system  gi'ounding  mediiun  or  shall  be 
provided  with  insulators  installed  near 
the  pole  end. 

§  77.323  I'se  of  {{rutiiKlin;;  eoniieelors. 

If  ground  wires  are  attached  to 
grounded  power  conductors,  separate 
clamps,  suitable  for  such  purpose,  shall 
be  used  and  installed  to  provide  a  solid 
connection. 

§  77. .52  I  I’rolerlion  oilier  ilian 
in;;. 

Methods  other  than  grounding  which 
provide  no  less  effective  protection  may 
be  approved  by  an  authorized  represent¬ 
ative  of  the  Secretary.  Such  methods 
shall  not  be  used  unless  so  approved. 

§  77..52.5  liieorporalion  by  rcforenee. 

In  accordance  with  5  U.S.C.  552(a)  (1) , 
the  publications  to  which  references  are 
made  in  this  subpart  are  hereby  incor¬ 
porated  by  reference  and  made  a  part 
hereof.  The  incorporated  publications  are 
available  for  examination  at  each  Coal 
Mine  Health  and  Safety  District  and  Sub¬ 
district  Office  of  MESA.  ASTM  publica¬ 
tions  are  also  available  from  the  Ameri¬ 
can  Society  for  Testing  and  Materials, 
1916  Race  St.,  Philadelphia,  Pa.  19103. 
The  National  Electrical  Codes  and  NFPA 
publications  are  also  available  from  the 
National  Fire  Protection  Association,  470 
Atlantic  Ave.,  Boston,  Mass.  02210.  IPCEA 
publications  are  also  available  from  the 
Insulated  Power  Cable  Engineers  Asso¬ 
ciation,  192  Washington  Street,  Belmont, 
Mass.  02178.  The  National  Electrical 
Safety  Code  is  also  available  from  the  In¬ 
stitute  of  Electrical  and  Electronics  En¬ 
gineers,  Inc.,  345  East  47th  St.,  New  York, 
N.Y.  10017.  Underwriters’  Laboratories 
publications  are  also  available  from  Un¬ 
derwriters’  Laboratories,  Inc.,  207  E.  Ohio 
St.,  Chicago,  Ill.  Factory  Mutual  publi¬ 
cations  are  also  available  from  P^tory 
Mutual  Research  Corp.,  1151  Boston- 
Providence  Turnpike,  Norwood.  Mass. 
02062.  Incorporation  by  reference  provi¬ 
sions  approved  by  the  Director  of  the 
Federal  Register  on  (date  to  be  inserted 
prior  to  final  rulemaking) . 

Subpart  G — Circuits  to  Portable  and  Self- 
Propelled  Electric  Equipment 

§  77.(i0(l  Dofinitions. 

For  tlie  purposes  of  this  part: 

•  a»  “Trailing  cable  circuit”  means  a 
circuit  which  supplies  power  to  a  single 
unit  of  self-propelled  electric  equipment; 


(b)  “Trailing  cable’’  means  any  power 
cable  which  is  used  as  part  or  all  of  a 
trailing  cable  circuit; 

(c)  “Feeder  cable  circuit”  means  a  cir¬ 
cuit  which  supplies  power  to  two  or  more 
units  of  self-propelled  electric  equipanent 
or  one  or  more  units  of  portable  electric 
equipment;  and 

(d)  “Portable  feeder  cable”  means  any 
power  cable  which  is  used  as  part  or  all 
of  a  feeder  cable  circuit. 

§  77.601  Trailinp  calile  i-iri'iiils:  prolcv- 
tioii. 

Except  as  provided  in  §  77.601-1,  each 
trailing  cable  circuit  shall  be  protected 
by  an  individual  circuit  breaker  which 
shall  interrupt  each  ungrounded  power 
conductor  and  shall  be  equipped  with 
devices  to  provide  short-circuit  and 
ground-fault  protection  in  accordance 
with  the  following: 

(a)  Short-circuit  protection  shall  be 
provided  by  instantaneous  overcurrent 
devices  which  shall  be  adjusted  to  trip 
the  circuit  breaker  when  the  current  in 
any  power  conductor  exceeds  the  value 
specified  in  paragraph  (a)(1)  or  (a)(2> 
of  this  section,  whichever  is  lower: 

(1)  115  percent  of  the  maximum  start¬ 
ing  current  for  the  unit  of  self-proE>elled 
electric  equipment  or  115  percent  of  the 
peak  load  current  for  the  unit  of  self- 
propelled  electric  equipment,  whichever 
is  higher;  or 

(2)  60  percent  of  the  lowest  value  of 
bolted,  line-to-line  short-circuit  current 
at  any  point  in  the  circuit. 

(b)  Devices  providing  ground-fault 
protection  for  resistance-grounded  cir¬ 
cuits  shall  be  adjusted  to  trip  the  circuit 
breaker  when  the  ground-fault  current 
exceeds  50  percent  of  the  current  rating 
of  the  grounding  resistor. 

(c)  Devices  providing  groimd-fault 
protection  fpr  solidly  grounded  single- 
phase  and  solidly  grounded  direct-cur¬ 
rent  circuits  shall  be  adjusted  to  trip  the 
circuit  breaker  when  the  ground-fault 
current  exceeds  50  percent  of  the  lowest 
value  of  bolted  ground-fault  current  at 
any  point  in  the  circuit. 

(d)  Devices  providing  ground-fault 
protection  for  imgrounded  single-phase 
and  ungrounded  dhect-current  circuits 
shall  be  adjusted  to  trip  the  circuit 
breaker  when  more  than  15  milliamperes 
of  current  flows  from  an  ungrounded 
pow’er  conductor  to  earth. 

§  77.601  —  1  Dual  clfiiu'iil  Irail- 

iiig  t-al>lo  t‘ir<-uil^. 

Dual  element  fuses  are  acceptable  as 
providing  short-circuit  and  groimd-fault 
protection  for  a  solidly  gi*ounded  low’-  or 
medium-voltage  single-phase  or  solidly 
grounded  direct-cuiTent  trailing  cable 
cirtruit  provided; 

(a)  One  fuse  is  installed  in  each  un¬ 
grounded  power  conductor; 

(b)  Each  fuse  has  adequate  interrupt¬ 
ing  capacity  and  voltage  and  current  rat¬ 
ings  consistent  with  the  voltage  and  cur¬ 
rent  ratings  of  the  circuit  in  which  it  is 
installed;  and 

(c)  The  rating  of  the  fuse  does  not  ex¬ 
ceed  the  ampacity  of  the  power  conduc¬ 
tor  in  the  circuit  with  the  lowest 
ampacity. 
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§  77.602  Feeder  eable  eirt-uil"-;  ikr**!#-*-- 
tion. 

Exc^  as  provided  in  S  77.602-1.  feeder 
cable  circuits  shall  be  protected  by  cir¬ 
cuit  breakers  which  shall  interrupt  each 
ungrounded  power  conductor  and  shall 
be  equipped  with  devices  to  provide 
short-circuit,  overload  and  ground-fault 
protection  in  accordance  with  the 
following : 

(a)  Devices  providing  short-circuit 
and  overload  protection  for  high-voltage 
feeder  cable  circuits  shall  be  adjusted  to 
trip  the  circuit  breaker  when  the  current 
In  any  power  conductor  exceeds  the  value 
specified  in  paragraph  (a)  (1)  or  (a)  (2) 
of  this  section,  whichever  is  lower: 

(1)  125  percent  of  the  ampacity  of  the 
power  conductor  in  the  circuit  with  the 
lowest  ampacity. 

(2)  50  percent  of  the  lowest  value  of 
bolted  phase-to-phase  short-circuit  cur¬ 
rent  at  any  point  in  the  circuit. 

(b)  Devices  providing  short-circuit 
and  overload  protection  for'  low-  and 
medium-voltage  feeder  cable  circuits 
shall  be  set  or  adjusted  in  accordance 
with  the  National  EHectrical  Code.  1975. 

(c)  Devices  specified  in  paragraphs  (a) 
and  (b)  of  this  section  to  trip  the  circuit 
breakers  before  any  power  conductor  in 
the  circuit  sustains  thermal  damage  due 
to  short-circuit  ciurent. 

(d)  One  circuit  breaker  may  be  used 
to  provide  short-circuit  and  overload 
protection  for  two  or  more  feeder  cable 
circuits  provided  the  short-circuit  and 
overload  devices  are  adjusted  to  provide 
short-circuit  and  overload  protection  for 
each  circviit  in  accordance  with  the  re¬ 
quirements  of  this  section. 

(e)  Devices  providing  ground-fault 
protection  for  resistance-grounded  feed¬ 
er  cable  circuits  shall  be  adjusted  to  trip 
the  circuit  breaker  when  the  ground- 
fault  curr^t  exceeds  50  percent  of  the 
current  rating  of  the  grounding  resistor. 

(f)  Devices  providing  ground-fault 
protection  for  solidly  grounded  single¬ 
phase  and  solidly  grounded  direct-cur¬ 
rent  feeder  cable  circuits  shall  be  ad¬ 
justed  to  trip  the  circuit  breaker  when 
the  ground-fault  current  exceeds  50  per¬ 
cent  of  the  lowest  value  of  bolted  ground - 
fault  current  at  any  point  in  the  circuit. 

(g)  Devices  providing  gi'ound-fault 
protection  for  ungrounded  single-phase 
and  ungrounded  direct-current  feeder 
cable  ciibuits  shall' be  adjusted  to  trip 
the  circiiit  breaker  when  more  than  15 
milliamperes  flows  from  an  ungrounded 
power  conductor  to  eartli. 

(h)  One  circuit  breaker  may  be  used 
to  provide  ground-fault  protection  for 
two  or  more  feeder  cable  circuits  pro¬ 
vided  the  groimd-fault  device  is  adjusted 
to  provide  ground-fault  protection  for 
each  circuit  in  accordrnce  with  the  re¬ 
quirements  of  this  section. 

§  77.602—1  Dual  olenM*!!!  f»*«Hler 

cable  rirruiUs. 

Dual  element  fuses  are  acceptable  as 
providing  short-circuit,  overload  and 
ground-fault  protection  for  a  solidly 
grounded  low-  or  medium-voltage  single¬ 
phase  or  solidly  grounded  direct -current 
feeder  cable  circuit  provided : 


(a)  One  fuse  is  installed  in  each  un¬ 
grounded  power  conductor. 

<b)  Each  fuse  has  adequate  inter¬ 
rupting  capacity  and  voltage  and  cur¬ 
rent  ratings  consistent  with  the  voltage 
and  current  ratings  of  the  circuit  in 
which  it  is  Installed. 

(c)  The  rating  of  the  fuse  does  not 
exceed  the  ampacity  of  the  power  con¬ 
ductor  in  the  circuit  with  the  lowest 
ampacity. 

§  77.6U3  Oroiiiid  rluM-k  <'irvuili>. 

(a)  All  low-  and  medium- voltage 
three-phase  resistance  grounded  circuits 
and  high-voltage  resistance  grmmded 
circuits  suppl3rlng  power  to  portable 
or  self-propelled  equipment  shall  be 
equipped  with  a  ground  check  circuit  to 
monitor  continuously  the  grounding  cir¬ 
cuit  to  assxire  continuity  between  the 
groimded  side  of  the  grotmding  resistor 
and  the  frames  of  the  portable  and  self- 
propelled  equipment. 

«b)  Except  as  provided  hi  §  77.603-1 
the  ground  check  circuit  shall  be  fail 
safe. 

(c)  Except  as  provided  in  §  77.603-2 
the  ground  check  circuit  shall  employ 
a  groimd  check  wire. 

(d)  The  ground  check  circuit  shall 
cause  the  circuit  breaker  to  trip  when 
any  of  the  following  occur: 

<1)  The  ground  check  wire  is  broken. 

<2)  Either  the  ground  wire  is  broken 
at  any  point,  or  the  impedance  of  the 
grounding  circuit  increases  beyond  the 
amount  necessary  to  cause: 

(i)  a  40-volt  drop  in  the  groimdmg 
circuit  external  to  the  grounding  re¬ 
sistor  under  fault  conditions  for  low- 
and  medium -voltage  resistance-grounded 
circuits,  or 

(ii)  a  100-volt  drop  in  the  grounding 
circuit  external  to  the  grounding  re¬ 
sistor  imder  fault  conditions  for  high- 
voltage  resistance-groimded  circuits! 

(e)  The  maximum. voltage  used  for 
ground  check  circuits  shall  not  exceed 
40  volts  for  low-  and  mediiun-voltage 
resistance-grounded  circuits,  or  96  volts 
for  high-voltage  resistance-groimded 
circuits. 

(f)  When  the  ground  check  circuit 
employs  an  electro-mechanical  relay  to 
trip  the  circuit  breaker,  the  relay  shall 
be  normally  energized. 

(g)  A  time-delay  device  may  be  used 
to  delay  circuit  breaker  tripping  for  not 
more  than  15  cycles  only  for  the  pur¬ 
pose  of  preventing  uimecessary  circuit 
breaker  tripping  when  power  is  restored 
after  an  Interruption. 

(h)  The  groimd  check  wire  and  the 
ground  wire  shall  be  attached  to  the 
frames  of  portable  and  self-propelled 
equipment  by  means  of  separate  con¬ 
nections. 

§  77.603—1  Ground  cIkh-W  rirruito  other 
than  fail  safe  ground  rheek  rireuile; 
approval. 

An  (^rator  may  amply  to  the  Assist- 
amt  Administrator — Technical  Suimort, 
MESA,  Room  901,  4015  WUsmi  Boule- 
vaurd,  Arlington,  Virginia  22203,  tor  am- 
provad  of  a  ground  check  circuit  other 
than  a  fail  sade  ground  check  circuit. 


The  Assistant  Administrator — Technical 
Suppmi  may  approve  such  circuit  if  he 
determines  that  the  ground  check  cir¬ 
cuit  is  reliable  amd  otherwise  meets  re¬ 
quirements  S  77.603. 

§  77.603—2  Ground  check  circuil-  not 
employing  a  ground  check  ^irc:  iip- 
proval. 

An  operator  may  apply  to  the  Assist- 
amt  Administrator — Technical  SuiHXirt, 
MESA,  Ro^  901.  4015  Wilson  Boule- 
vautl,  Arlington,  Virginia  22203,  for  ap¬ 
proval  of  a  ground  check  circuit  which 
does  not  employ  a  ground  check  wire. 
The  Assistwt  Administrator — Technical 
Supp>ort  maiy  approve  such  circuit  if  he 
determines  that  the  ground  check  cir¬ 
cuit  does  not  pose  a  haizard  to  miners 
amd  otherwise  meets  the  requirements  of 
§  77.603. 

§  77.604  High-vulUige  circuil  hrcakcrii: 
examination,  testing  and  adjustment. 

<a>  Circuit  breaikers  required  by 
§§  77.601  amd  77.602  which  au^  instadled 
in  high-voltage  circuits  shidl  be  ex- 
aimined  monthly.  Such  exaunlnation  shall 
include  observation  of  ^  readily  atcces- 
sible  comptments  of  the  circuit  breaker 
and  its  auxlliauy  devices. 

<b)  Circuit  breakers  required  by 
§§  77.601  and  77.602  which  are  instailled 
in  high-voltaige  circuits  before  [the  ef¬ 
fective  date  of  this  section]  shall  be 
tested: 

(1)  Not  later  than  6  months  aifter 
[the  effective  date  of  this  section!  in  ac- 
cordamce  with  pairaigraphs  (d)<l).  fe) 
and  (f )  of  this  sec^on,  amd 

<2)  At  least  amnually  thereafter  in 
au:cordamce  with  pauagraphs  (d>  •2>,  <e) 
and  (f )  of  this  section, 

<c)  Circuit  breaikers  required  by 
§§  77.601  amd  77.602  which  are  installed 
in  high-voltaige  circuits  affter  [the  effec¬ 
tive  date  of  this  section!  shadl  be  tested: 

(1)  At  the  time  ot  installation  in  ac- 
cordamce  with  pau-agraphs  (dxi).  (e) 
and  (f )  of  this  section,  amd 

(2)  At  least  annusdly  thereafter  in 
accordance  with  paragraphs  id)  •2>,  <e) 
and  (f )  of  this  section. 

(d)  aiort-clrcujt  and  overload  de¬ 
vices  used  in  conjunction  with  a  high- 
voltaige  circuit  breaker  shall  be  tested 
as  follows : 

(1)  The  initiail  testing  required  by 
paragraphs  (b)(1)  and  (c)(1)  of  this 
section  shaill  include  testing  of  all  short- 
circuit  amd  overloed  relaisa  to  verify  op¬ 
eration  at  the  indicated  settings,  or  of 
all  over  current  trip  colls  to  verify  op¬ 
eration  at  indicated  current  ratings  by 
passing  no  less  than  the  currait  neces¬ 
sary  for  relay  pickup  or  series  trip  coil 
operation  through  the  poles  of  the  cir¬ 
cuit  breaker.  The  circuit  breaker  shall 
be  triiH^ed  by  electrically  or  manually 
operating  the  overcurrent  devices. 

(2)  TThe  amnual  testing  reciuired  by 
pauragraphs  (b)  (2)  amd  (c)  (2)  of  this 
section  shadi  Include  testing  all  short- 
circuit  and  overloaul  relaiys  to  verify  op¬ 
eration  at  the  indicated  settings,  or  of 
an  over-current  trip  coils  to  verify  oper¬ 
ation  at  indicated  current  ratings.  If  re¬ 
lays  are  used,  the  circuit  from  the  cur¬ 
rent  transformer  .secondauy  to  the  short- 
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circuit  ai)^  overload  relay  terminals 
shall  be  tested  to  verify  continuity.  The 
circuit  breaker  shall  be  tripped  by  elec¬ 
trically  or  manually  c«>erating  the  over¬ 
current  devices. 

(e)  Ground-fault  devices  used  in  con¬ 
junction  with  a  high-voltage  circuit 
breaker  shall  be  tested  as  follows:  (1) 
For  the  initial  and  annual  testing  re¬ 
quired  by  paragr£q>lis  (b)  and  (c)  of  this 
section,  the  circuit  breaker  shall  be  trip¬ 
ped  by  passing  no  more  than  60  percent 
of  the  current  rating  of  the  grounding 
resistor  through  the  groimd-fault  cur¬ 
rent  transformer,  or  a  phase  current 
transformer  when  residual  ground-fault 
tripping  is  used.  The  grounding  resistor 
shall  be  tested  to  insure  proper  ohmic 
value  and  continuity.  If  potential 
ground-fault  tripping  is  used,  the  cir¬ 
cuit  breaker  shaU  be  tripped  by  impress¬ 
ing  a  voltage  on  the  groimd-fault  relay 
equal  to  no  more  than  60  percent  of  the 
voltage  that  would  appear  at  the  relay 
terminals  during  a  ground-fault.  In  ad¬ 
dition  the  transformer  coil  continuity 
and  ratio  shall  be  checked.  The  ground¬ 
ing  resistor  shall  be  tested  to  insure  prop¬ 
er  ohmic  value  and  continuity. 

(f)  Ground  check  circuits  used  in 
conjimction  with  a  high-voltage  circuit 
breaker  shall  be  tested  as  follows:  (1) 
For  the  initial  and  annual  testing  re¬ 
quired  by  paragraphs  (b)  and  (c)  of  this 
section,  the  circuit  breaker  trip  circuit 
shall  be  activated  by  breaking  the  con¬ 
tinuity  of  the  ground  check  conductor  at 
the  extreme  end  of  the  monitoring  cir¬ 
cuit,  and  either  breaking  the  ground 
wire  at  any  point  between  the  grounded 
side  of  the  resistor  and  the  equipment 
being  served,  or  increasing  the  resist¬ 
ance  of  the  grounding  circuit  to  that 
amount  necessary  to  cause  a  voltage 
drop  in  the  grounding  circuit  of  not 
more  than  100  volts  under  fault  condi¬ 
tions. 

(g)  Repairs  or  adjustments  as  are  in¬ 
dicated  by  such  examinations  and  tests 
shall  be  carried  out  immediately.  All  re¬ 
lays  shall  be  adjusted  to  plus  or  minus 
10  percent  of  the  indicated  setting. 

(h)  An  authorized  representative  of 
the  Secretary  may  require  additional 
testing  or  adjusting  of  circuit  breakers 
and  associated  components. 

§  77.604—1  Ijoh-  and  nirdiiim-vullage 
rirruit  breakers;  exainiiiation.  test¬ 
ing  and  adjustment. 

(a)  Circuit  breakers  required  by 
§§  77.601  and  77.602  which  are  installed 
in  low-  and  medium-voltage  circuits 
shall  be  examined  monthly.  Such  exami¬ 
nation  shall  include  visual  observation 
of  all  readily  accessible  components  of 
the  circuit  breaker  and  its  auxiliary  de¬ 
vices. 

(b)  Circuit  breakers  required  by 
§§  77.601  and  77.602  which  are  installed 
in  low  and  medium-voltage  circuits  be¬ 
fore  [the  effective  date  of  this  section] 
shall  be  tested  not  later  than  6  months 
after  [the  effective  date  of  this  section! 
and  at  least  every  6  months  thereafter. 
Such  testing  shall  be  perfumed  in  ac¬ 
cordance  with  paragra{di  (di  of  this 
sectlcm. 


(c)  Circuit  breakers  required  by 

§§  77.601  and  77.662  which  are  installed 
in  low-  and  medium-voltage  circuits 
after  [the  effective  date  of  this  section] 
shall  be  tested  at  the  time  of  installation, 
and  at  least  every  6  months  thereafter. 
Such  testing  shall  be  performed  in  ac¬ 
cordance  with  paragraph  (d>  of  this 
section.  , 

(d)  For  the  tests  required  by  para¬ 
graphs  (b)  and  (c)  of  thjs  section,  the 
circuit  breaker  shallbe  tripped  by: 

(1)  Passing  no  more  than  60  percent 
of  the  current  rating  of  the  grounding 
resistor  through  the  ground-fault  cur¬ 
rent  transformer: 

(2)  Breaking  the  continuity  of  the 
ground-check  conductor  at  the  extreme 
end  of  the  monitoring  circuit;  and 

(3)  Either  breaking  the  ground  con¬ 
ductor  at  any  point  between  the 
grounded  side  of  the  resistor  and  the 
equipment  being  served,  or  increasing 
the  resistance  of  the  grounding  circuit 
to  that  amount  necessary  to  cause  a  volt¬ 
age  drop  in  the  grounding  circuit  of  not 
more  than  40  volts  under  fault 
conditions. 

(e)  Repairs  or  adjustments  as  are  in¬ 
dicated  by  such  examination  and  tests 
shall  be  carried  out  immediately.  All  re¬ 
lays  shall  be  adjusted  to  plus  or  minus 
10  percent  of  the  indicated  setting. 

(f)  An  authorized  representative  of 
the  Secretary  may  require  additional 
testing  or  adjusting  of  circuit  breakers 
and  associated  components. 

§  77.604—2  Qualifi€*d  person. 

Examinations  and  tests  required  by 
§§  77.604  and  77.604-1  shall  be  made  by 
a  qualified  person. 

§  77.604— .3  High-,  medium-  and  Ioh- 
voltage  eireuit  breakers;  record  of 
examination,  testing  and  adjustment. 

The  operator  shall  'maintain  a  written 
record  of  each  examination  and  test  of 
all  circuit  breakers  and  their  associated 
components.  Su'ch  records  shall  include 
the  name  of  the  examiner  and  date  of 
examination,  and  shall  be  signed  by  the 
official  responsible  for  maintaining  the 
circuit  breakers  in  safe  operating  con¬ 
dition.  Such  records  shall  be  made  avail¬ 
able  to  an  authorized  representative  of 
the  Secretary  and  an  authorized  repre¬ 
sentative  of  the  miners  of  such  mine. 

§  77.605  Disconneeling  doviees. 

(a)  Disconnecting  devices  shall  be  in¬ 
stalled  in  each  trailing  cable  circuit  at  a 
distance  of  not  more  than  40  feet  from 
each  circuit  breaker  required  by  §  77.601. 

(b)  Disconnecting  devices  shall  be  in¬ 
stalled  in  the  trailing  cable  circuit  not 
more  than  3,000  feet  from  self-propeHki 
equipment,  unless  such  equipment  is 
equipped  with  a  remote-control  switch 
which  can  be  used  to  remove  FK>wer  from 
the  equipment  in  case  of  «nergency  by 
trlppi^  the  circuit  breaker  required  by 
§  77.601. 

(c)  Disconnecting  devices  shall  be  in¬ 
stalled  in  each  feeder  cable  circuit  within 
40  feet  frtan  the  beginning  of  such  feeder 
cable  circuit. 

(d)  Disconnecting  devices  shall  be  de¬ 
signed  so  that  it  can  be  determined  by 


visual  observation  that  the  power  is 
disconnected. 

§  77.606  Trailing  cable  circuits  and 
feeder  cable  circuits;  ampacity  re¬ 
quirements. 

The  required  ampacity  of  all  power 
conductors  Instsdled  in  trailing  cable  cir¬ 
cuits  and  feeder  cable  circuits  shall  be 
as  follows: 

(a)  The  required  ampacity  of  all 
pow'er  conductors  installed  in  a  trailing 
cable  circuit  shall  not  be  less  than  the 
maximum  average  current  demand  for 
the  connected  load  for  a  15-minute- 
period. 

(b)  The  required  ampacity  of  all 
power  conductors  installed  in  a  high- 
voltage  feeder  cable  circuit  is  not  speci¬ 
fied. 

(ci  The  required  ampacity  of  all 
power  conductors  installed  in  a  low-  or 
medium-voltage  feeder  cable  circuit  shall 
be  as  sf>ecified  in  the  National  Electrical 
Code.  1975. 

§  77.606—1  Trailing  cable  circuits  and 
feeder  cable  circuits;  ampacity  rat- 
iiigs. 

The  ampacity  ratings  of  all  power  con¬ 
ductors  installed  in  ti'ailing  cable  cir¬ 
cuits  and  feeder  cable  circuits  shall  be 
detei-mined  in  accordance  with  the 
following: 

(a)  The  ampacity  ratings  of  trailing 
cables  and  portable  feeder  cables  shall 
be  as  specified  in  the  standards  of  the 
Insula t^  Power  Cable  Engineers  Asso¬ 
ciation  (IPCEA)  as  follows: 


Ini^ulation  rating 

Tal>le 

IPCEA  slaiularil 

7.1°  r. 

8-1 

S-19-81 

90“  C.  . 

G  1 

S-68-516 

(b)  The  ampacity  ratings  of  power 
conductors  other  than  trailing  cables  and 
portable  feeder  cables  shall  be  as  spec¬ 
ified  in  §  77.503-2. 

§  77.607  Trailing  cables  and  portable 
feeder  «‘ables;  requirements. 

(a)  High-voltage  trailing  cables  and 
high-voltage  portable  feeder  cables  shall 
be  equipped  with  metallic  shielding 
aromid  each  power  conductor.  Such 
shielding  shall  meet  or  exceed  the  cover¬ 
age  requirements  specified  in  Section 
7.2.16.2  or  Sectiwi  7.2.16.3  of  Insulated 
Power  Cable  Engineers  Association  Pub¬ 
lication  Number  S-68-516,  1976.  All  such 
cables  shall  be  equipped  with  one  or  more 
ground  wires.  The  combined  cross-sec¬ 
tional  area  of  the  ground  wires  and 
shielding  shall  not  be  less  than  that  re¬ 
quired  by  §  77.520. 

(bl  Low-  and  medium- voltage  trail¬ 
ing  cables  and  low-  and  medium-voltage 
portable  feeder  cables  pui'chased  after 
[the  effective  date  of  this  section]  sup¬ 
plying  power  to  three-phase  equipment 
shall  be  equipped  with  metallic  shielding 
around  each  power  cimductor.  Such 
shielding  shall  meet  or  exceed  the  cover¬ 
age  requirements  specific  in  Section 
7.2.16.2  or  Section  7.2.16.3  of  Insulated 
Power  Cable  Engineers  Association  Pub¬ 
lication  Number  S-68-516,  1976.  AH  such 
cables  shaU  be  equipped  with  one  or  more 
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ground  wires.  Hie  combined  cross-sec¬ 
tional  area  of  the  groimd  wires  and 
shielding  shall  not  be  less  than  that  re¬ 
quired  by  S  77.520. 

(c)  Low-  and  medium-voltage  trailing 
cables  and  low-  and  medium-voltage 
portable  feeder  cables  purchased  before 
rthe  effective  date  of  this  sectipnl  sup¬ 
plying  power  to  three-phase  equipment 
shall  be  equipped  with  one  or  more 
ground  wires.  The  cross-sectional  area  of 
the  gromid  wires  shall  not  be  less  than 
tliat  required  by  8  77.520. 

(d)  Low-  and  medium-vcdtage  trailing 
cables  and  low-  and  medium-voltage 
portable  feeder  cables  purchased  before 
[the  effective  date  of  this  section]  sup¬ 
plying  power  to  single  phase  equipment 
siiall  be  equipped  with  one  or  more 
ground  wires.  The  cross-sectional  area  of 
the  ground  wires  shall  not  be  less  than 
that  required  by  §  77.520. 

§  77.608  Trailing  cables  and  |>ortablc 
feeder  cables:  splices,  insulafinn  anti 
repair. 

<  a)  Splices  made  in  trailing  cables  and 
portable  feeder  cables  shall  meet  the  re- 
qulrraients  of  §  77.504. 

(b)  Damaged  trailing  cables  and  port¬ 
able  feeder  cables  shall  be  repaired  in  a 
workmanlike  manner  so  as  to  exclude 
moistiure  and  to  provide  at  least  the  same 
degree  of  protection  as  provided  by  the 
remainder  of  the  cable. 

(c)  Prior  to  splicing  or  making  repairs 
to  trailing  cables  and  portable  feeder 
cables,  the  disconnecting  device  required 
by  8  77.605  shall  be  locked  out  and  suit¬ 
ably  tagged  by  the  persons  who  perform 
such  work,  except  that  in  cases  where 
locking  out  is  not  possible,  such  devices 
shall  be  opened  and  suitably  tagged  by 
such  persons.  Locks  and  tags  shall  be 
removed  only  by  the  persons  who  in¬ 
stalled  them  or,  if  such  persons  are  not 
available,  by  persons  authorized  by  the 
operator  or  his  agent. 

§  77.609  Sieenring  of  trailing  eable?*  and 
portable  feeder  rabies. 

Trailing  cables  and  portable  feeder 
cables  shall  be  secured  to  self-propelled 
or  portable  equipment  to  protect  the 
cables  from  damage  and  to  prevent  strain 
on  the  electrical  connections. 

§  77.610  Meclianieal  protection  of  trail¬ 
ing  cables  and  portable  feeder 
cables. 

(a)  Trailing  cables  and  portable  feeder 
cables  shall  be  protected  to  prevent  dam¬ 
age  by  equipment  and  placed  to  afford 
reasonable  protection  agahist  rock  slides 
and  other  falling  objects. 

(b)  Trailing  cables  and  portable  feeder 
cables  shall  not  be  moved  with  self- 
propelled  equipment  unless  cable  slings, 
sleds,  or  equivalent  protection  Is  provided. 

§  77.611  Energized  trailing  cables  and 
portable  feeder  cables;  handling. 

(a)  Persons  handling  trailing  cables 
and  portable  feeder  cables,  energized  at 
more  than  i50  volts,  shall  wear  protec¬ 
tive  gloves.  Such  gloves  shall  meet  Amer¬ 
ican  Society  for  Testing  and  Materials 
<ASTM),  “Standard  Specification  for 
Rubber  Insulating  Gloves”  <D120-70) 


and  shall  be  rated  in  accordance  with  the 


foUowing: 

ASTM 

Normal  circuit  ventage:  class  glove 

151  to  760 . 0 

761  to  10,000_ _ 1 

10,001  to  16,000 _ 2 

16,001  to  20,000 .  3 

20,001  to  36,000 . 4 


(b)  Protective  gloves,  worn  while  han¬ 
dling  energized  trailing  cables  and  port¬ 
able  feeder  cables,  shall  be  Inspected  for 
defects  before  each  use.  Defective  gloves 
shall  not  be  used. 

(c)  I*rotective  gloves,  worn  while  han¬ 
dling  energized  high-voltage  trailing 
cables  and  portable  feeder  cables,  shall 
be  tested  in  accordance  with  8  77.806-6. 

§  77.612  C^ble  couplers;  requirements. 

(a)  Cable  couplers  that  are  used  in 
three-phase  circuits  shall  be  of  the  three- 
phase  type  and  enclosed  in  a  full  metallic 
shell. 

(b)  Cable  couplers  shall  be  adequate 
for  the  intended  current  and  voltage. 

(c)  The  metallic  shell  of  cable  couplers 
shall  be  grounded  to  the  ground  wire  in 
the  cable. 

(d)  Cable  couplers  shall  be  constructed 
in  such  manner  so  that  the  ground-check 
monitoring  conductor,  when  required, 
will  break  first  and  the  ground  wire  will 
break  last  when  being  uncoupled. 

§  77.613  ('.able  coiiiicclion  boxes;  re- 
qiiirt'inetils. 

(a)  Cable  connection  boxes  shall  be  of 
substantial  construction  and  designed  to 
guard  all  energized  parts  from  personal 
contact. 

(b)  The  box  entrance  lid  or  door  shall 
be  interlocked  so  that  the  circuit  will  be 
deenergized  when  the  lid  or  door  Is 
opened. 

(c)  The  current-carrying  parts  shall 
be  deenergized  and  grounded  before  any 
work  is  performed  inside  such  boxes. 

§  77.614  Trailing  I'ablca  and  portablo 
ft^dcr  cables ;  connections. 

Plugs  and  connectors  in  trailing  cables 
and  portable  feeder  cables  energized  at 
more  than  150  volts  shall  not  be  con¬ 
nected  or  disconnected  while  the  circuit 
is  energized. 

§  77.615  Incori>oralion  by  reference. 

In  accordance  with  5  U.S.C.  552(a)  (1) , 
the  publications  to  which  references  are 
made  in  this  subpart  are  hereby  incor¬ 
porated  by  reference  and  made  a  part 
hereof. 

The  incorporated  publications  are 
available  for  examination  at  each  Coal 
Mine  Health  ^and  Safety  District  and 
Subdistrict  Office  of  MESA.  The  National 
Electrical  Codes  are  also  available  from 
the  National  Fire  Protection  Association, 
470  Atlantic  Ave ,  Boston,  Mass.  02210. 
IPCEA  publications  are  also  available 
from  the  Insulated  Power  Cables  Engi¬ 
neers  Association,  192  Washington  St., 
Belmont,  Mass.  02178.  ASTM  publica¬ 
tions  are  also  available  from  the  Ameri¬ 
can  Society  for  Testing  and  Materials, 
1916  Race  St.,  Philadelphia,  Pa.  19103. 
Incorporation  by  reference  provisions 
approved  by  the  Director  of  the  Federal 


Register  on  (date  to  be  Inserted  prior  to 
final  rulemaking) . 

Subpart  H — Direct  Current  Circuits 

§  77.700  Protection  of  dirce-t  ^urre-nt 
circuits. 

All  direct  current  circuits,  except  these 
circuits  protected  under  §8  77.601,  77.602 
and  77.1800  shall  be  protected  as  follows: 

(a)  Resistance-grounded  and  solidly 
grotmded  direct  current  circuits  shall  be 
protected  against  short-circuit,  overload 
and  ground  fault  by  circuit  breakers 
equipped  with  devices  to  provide  such 
protection,'or  by  fuses  of  the  correct  type 
and  capacity. 

(b)  Ungrounded  direct  current  cir¬ 
cuits  shall  be  protected  against  short- 
circuit  and  overload  by  circuit  breakers 
equipped  with  devices  to  provide  such 
protection,  or  by  fuses  of  the  correct 
tj^pe  and  capacity.  Circuits  supplied 
power  from  an  ungrounded  direct  cur¬ 
rent  system  shall  be  protected  against 
ground-fault  by  a  circuit  breaker 
equipped  with  a  device  to  provide  such 
protection,  or  a  groimd-fault  Indicator 
shall  be  installed  that  will  give  visual 
warning  at  an  attended  location  upon 
occurrence  of  a  ground-fault  on  any  cir¬ 
cuit  supplied  power  from  such  system. 
A  ground-fault  condition  shall  not  be 
allowed  to  exist  on  an  energized  circuit 
for  longer  than  24  hours. 

§  77.700—1  Short-circuit  and  (kxcrioaal 
protcH'tion;  requirements. 

Where  circuit  breakers  or  fuses  pro¬ 
vide  short-circuit  and  overload  protec¬ 
tion  for  direct  current  circuits,  such  cir¬ 
cuit  breakers  or  fuses  shall  conform  to 
the  requirements  for  protection  of  cir¬ 
cuits  as  specified  In  the  National  Elec¬ 
trical  Code  as  follows: 

(a)  For  circuits  Installed  before  [the 
effective  date  of  this  section] — the  Na¬ 
tional  Electrical  Code,  1968,  1971,  or 
1975. 

(b)  For  circuits  installed  after  [tlie 
effective  date  of  this  section] — the  Na¬ 
tional  EQectrical  Code,  1975. 

§  77.70(1-2  Ground-fault  prolcclion : 
rrquiroments. 

<a)  Where  a  circuit  breaker  provides 
groimd-fault  protection  for  a  resistance- 
grounded  or  a  solidly  grounded  direct 
current  circuit,  such  circuit  breaker 
shall  be  equipped  with  a  device  which 
shall  be  adjusted  to  trip  the  circuit 
breaker  when  the  ground-fault  current 
in  any  ungroimded  power  conductor  ex¬ 
ceeds  50  percent  of  the  lowest  value  of 
bolted  ground-fault  current  at  any  point 
in  the  circuit. 

(b)  Where  a  circuit  breaker  provides 
ground-fault  protection  for  an  un¬ 
groimded  direct  current  circuit,  such  cir¬ 
cuit  breaker  shall  be  equipped  with  a 
device  which  shall  be  adjusted  to  trip 
the  circuit  breaker  when  the  llne-to- 
ground  voltage  on  any  power  conductor 
decreases  to  less  than  50  percent  of  the 
nominal  system  voltage. 

(c)  Where  fuses  provide  ground-fault 
protection  for  a  resistance-grounded  or 
solidly  grounded  direct  current  circuit, 
one  fuse  shall  be  installed  in  each  im- 
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grounded  power  conductor.  Each  fuse 
shall  have  a  current  rating  not  exceeding 
40  percent  of  the  lowest  value  of  bolted 
ground -fault  current  at  any  point  in  the 
circuit. 

§  77.700—.^  Ground-fault  indioaior:  re¬ 
quire  nlrnt^. 

Where  a  ground-fault  indicator  is 
used  to  provide  ground-fault  indication 
for  an  ungrounded  direct  current  circuit, 
it  shall  be  adjusted  to  give  a  visual  indi¬ 
cation  w^hen  the  line-to-ground  voltage 
on  any  pow'er  conductor  decreases  to  less 
than  50  percent  of  the  nominal  system 
voltage. 

§  77.701  Dirwl  eurrenl  s>^fe^ll^:  s_v>ieiii 
and  enelu^^ure  grounding. 

fa>  System  grounding.  All  direct  cur¬ 
rent  systems;  * 

(1)  Shall  be  installed  and  maintained 
ungrounded,  or 

(2)  Shall  have  one  polarity  of  the 
generator  or  rectifier  solidly  grounded  to 
a  low'-resistance  grounding  medium  at 
the  generator  or  rectifier,  or 

(3)  Shall  have  the  midpoint  of  the  3- 
wire  generator  solidly  grounded  to  a  low^- 
resista'nce  grounding  medium  at  the 
generator,  or 

(4)  Shall  have  the  neutral  of  the  al¬ 
ternating  current  source  which  supplies 
power  to  the  rectifier  solidly  grounded  to 
a  low'-resistance  grounding  medium  at 
the  alternating  current  power  source,  or 

(5)  Shall  have  the  neutral  of  the  alter¬ 
nating  current  source  which  supplies 
power  to  the  rectifier  grounded  through 
a  suitable  grounding  resistor  to  a  low- 
resistance  grounding  medium  at  the  al¬ 
ternating  current  power  source. 

(b)  Enclosure  grounding.  Metallic 
frames  and  other  metallic  enclosures  of 
electric  equipment  and  circuits  supplied 
pow'er  from  direct  current  systems  shall 
be  grounded  in  accordance  with  the  fol¬ 
lowing: 

(1)  Ungrounded  systems.  A  grounding 
conductor  which  meets  the  requirements 
of  §  77.521  shall  originate  at  a  low- 
resistance  grounding  medium  located  at 
the  power  source.  Such  grtounding  con¬ 
ductor  shall  be  connected  to  the  metallic 
frames  and  enclosures  of  the  power 
source,  including  the  rectifier,  and  shall 
extend  along  with  the  powder  conductors 
and  serve  as  the  grounding  circuit  for 
the  metallic  frames  and  other  metallic 
enclosures  of  all  electric  equipment  and 
circuits  supplied  power  from  the  system. 
The  grounding  conductor  shall  also  be 
connected  to  a  low-resistance  grounding 
medium  at  the  service  equipment  for 
buildings  and  other  stationary  installa¬ 
tions. 

<2>  Solidly  grounded  systems.  Except 
as  provided  in  paragraph  (b)  (2)  (i)  of 
this  section,  a  grounding  conductor 
,  which  meets  the  requirements  of  §  77.521 
shall  originate  at  the  grounded  point  of 
the  pow’er  source.  Such  grounding  con¬ 
ductor  shall  be  connected  to  the  metallic 
frames  and  enclosures  of  the  power 
source,  including  the  rectifier,  and  shall 
extend  along  with  the  power  conductor 
and  serve  as  the  grounding  circuit  for 
the  metaUic  frames  and  other  metallic 


enclosui'es  of  all  electric  equipment  and 
circuits  supplied  power  from  the  system. 
ITie  grounding  conductor  shall  also  be 
connected  to  a  low-resistance  grounding 
medium  at  the  service  equipment  for 
buildings  and  other  stationary  installa¬ 
tions. 

(i)  Metallic  frames  and  other  metallic 
enclosures  of  electric  requipment  which 
is  supplied  power  from  a  trolley  system 
in  which  one  polarity  is  grounded  to  the 
track  rail  may  be  grounded  to  the  track 
rail  or  grounded  feeder  wire.  In  such  in¬ 
stallation,  a  grounding  conductor  which 
meets  the  requirements  of  §  77.521  shall 
originate  at  the  track  rail  or  gi'ounded 
feeder  wire  and  shall  extend  along  with 
the  power  conductors  and  serve  as  the 
grounding  circuit  for  the  metallic  frames 
and  other  metallic  enclosures  of  all  cir¬ 
cuits  and  equipment  supplied  power  from 
the  circuit. 

(3)  Resistance-grounded  systems.  A 
groimding  conductor  which  meets  the  re¬ 
quirements  of  §  77.521  shall  originate  at 
the  grounded  side  of  the  grounding  re¬ 
sistor.  Such  grounding  conductor  shall 
be  connected  to  the  metallic  frames  and 
enclosures  of  the  power  source,  including 
the  rectifier,  and  shall  extend  along  with 
the  power  conductors  and  serve  as  the 
grounding  circuit  for  the  metaUic  frames 
and  other  metallic  enclosmes  of  all  elec¬ 
tric  equipment  and  circuits  supplied 
power  from  the  system.  The  grounding 
conductor  shall  also  be  connected  to  a 
low-resistance  gi’ounding  medium  at  tlie 
service  equipment  for  buildings  and 
other  stationary  installations. 

§  77.702  Inoorporalion  by  rofereiuT. 

In  accordance  with  5  U.S.C.  552(a)  (1 » , 
the  publications  to  which  references  are 
made  in  this  subpart  are  hereby  incor¬ 
porated  by  reference  and  made  a  part 
hereof.  The  incorpoi-ated  ,  publications 
are  available  for  examination  at  each 
Coal  Mine  Health  and  Safety  District 
and  Subdistrict  Office  of  MESA.  The  Na¬ 
tional  Electrical  Codes  are  also  availa¬ 
ble  from  the  National  Fire  Protection  As¬ 
sociation,  470  Atlantic  Ave.,  Boston, 
Mass.  02210.  Incorporation  by  reference 
provisions  approved  by  the’  Director  of 
the  Federal  Register  on  (dhate  to  be  in¬ 
serted  prior  to  final  i*ulemaking) . 

Subpart  I — High-Voltage  Alternating 
Current  Circuits 

§  77.800  Protet-lion  of  higli-voltago  al- 
lernaling  rurrent  rirriiits. 

All  high-voltage  alternating  curront 
circuits,  except  those  circuits  protected 
under  §§  77.601,  77.602  and  77.1800.  shall 
be  protected  as  follows: 

(a)  Resistance-grounded  and  solidly 
groxmded  high-voltage  cii’cuits  shall  be 
protected  against  short-circuit,  over¬ 
load  and  ground-fault  by  circuit  break¬ 
ers  equipped  with  devices  to  provide  such 
protection,  or  by  fuses  of ’the  correct  type 
and  capacity. 

(b)  Ungrounded  high-voltage  circuits 
shall  be  protected  against  short-circuit 
and  overload  by  circuit  breaks  equipped 
with  devices  to  provide  such  protectiem, 
(H*  by  fuses  of  the  (xurect  type  and  ca¬ 
pacity.-  Circuits  supplied  power  from  an 


ungrounded  high-voltage  system  shall 
be  protected  against  ground-fault  by  a 
circuit  breaker  equipped  with  a  device  to 
provide  such  protection,  or  a  ground- 
fault  indicator  shall  be  installed  that  will 
give  visual  warning  at  an  attended  loca¬ 
tion  up>on  occurrence  of  a  ground-fault 
on  any  circuit  supplied  power  from  such 
system.  A  ground-fault  condition  shall 
not  be  allowed  to  exist  on  an  wiergized 
circuit  for  longer  than  24  hours. 

§  77.800—1  Short-circuit  and  overload 
prott-ctioii ;  requiroinents. 

<a>  Where  circuit  breakers  or  fuses 
provide  short-circuit  and  overload  pro¬ 
tection  for  high-voltage  circuits  installed 
within  portable  and  self-propelled  equip¬ 
ment,  high-voltage  circuits  installed 
within  buildings,  and  high-voltage  serv¬ 
ices  to  buildings,  such  circuit  breakers 
or  fusM  shall  conform  to  the  require¬ 
ments  *f  or  protection  of  circuits  as  spec¬ 
ified  in  the  National  Electrical  Code  as 
follows: 

(1)  For  circuits  installed  before  [the 
effective  date  of  this  section] — the  Na¬ 
tional  Electrical  Code,  1968,  1971  or  1975. 

(2)  For  circuits  install^  after  [the 
effective  date  of  this  section! — the  Na¬ 
tional  Electrical  Code,  1975. 

<b)  Where  a  circuit  breaker  provides 
'  short-circuit  and  overload  protertion  for 
a  high-voltage  circuit,  except  those  cir¬ 
cuits  specified  in  paragraph  (a)  of  this 
section,  such  circuit  breaker  shall  be 
equipped  with  devices  which  shall  be  ad¬ 
just^  to  trip  the  circuit  breaker  when 
the  current  in  any  power  conductor  ex¬ 
ceeds  the  value  specified  in  paragraph 
<b)(l)  or  (b)(2)  of  this  section,  which¬ 
ever  is  lower: 

( 1 )  125  percent  of  the  ampacity  of  the 
power  conductor  in  the  circuit  with  the 
lowest  ampacity;  or 

(2)  50  percent  of  the  lowest  value  of 
bolted  phase-to-phase  short-circuit  cur¬ 
rent  at  any  point  in  the  circuit.  Such 
devices  shall  be  adjusted  to  trip  the  cir¬ 
cuit  breaker  before  any  power  conductor 
in  the  circuit  sustains  thermal  damage 
due  to  short-circuit  or  overload. 

(c)  Where  fuses  provide  short-cheuit 
and  overload  protection  for  high-voltage 
circuits,  except  those  circuits  specified  in 
paragraph  (a)  of  ^this  section,  one  fuse 
shall  be  installed 'in  each  ungrounded 
power  conductor.  Each  fuse  shall  have 
a  current  rating  not  exceeding  the  value 
specified  in  paragraph  (c)(1)  or  (c)(2) 
of  this  section,  whichever  is  lower: 

(1)  100  percent  of  the  ampacity  of  the 
power  conductor  in  the  circuit  with  the 
lowest  ampacity;  or 

(2)  40  percent  of  the  lowest  value  of 
bolted  phase-to-phase  short-circuit  cur¬ 
rent  at  any  point  in  the  circuit. 

§  77.80(1—2  Gruiinil-fiiiilt  prolei-littn :  rt*- 
qiiirenieiils.' 

(a)  Where  a  circuit  breaker  provides 
ground-fault  protection  for  a  resistance- 
grounded  or  a  solidly  grounded  high- 
voltage  circuit,  such  circuit  breaker  shall 
be  equipped  with  a  device  which  shall 
be -adjusted  to  trip  the  circiut  breaker 
when  the  ground-fault  current  in  any 
ungrounded  power  conductor  ex(;eeds  50 
percent  of  the  lowest  value  of  bolted 
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ground-fault  current  at  any  point  In  the 
circuit. 

<b)  Where  a  circuit  breaker  provides 
ground-fault  protection  lor  an  un¬ 
grounded  high-voltage  circuit,  such  cir¬ 
cuit  breaker  shall  be  eqiilpped  with  a 
device  which  shall  be  adjusted  to  trip  the 
circuit  breaker  when  the  line-to-ground 
voltage  (m  any  power  conductor  de¬ 
creases  to  less  than  30  percent  of  the 
nominal  system  voltage  for  a  circuit 
supplied  power  from  a  three  phase  sys¬ 
tem  or  50  percent  of  the  nominal  system 
voltage  for  a  circuit  supplied  power  from 
a  single  phase  system. 

(c)  Where  fuses  provide  ground-fault 
protection  for  a  re^tance-grounded  or 
a  solidly  grounded  high-voltage  circuit, 
one  fuse  shall  be  installed  in  each  un¬ 
grounded  power  conductor.  Each  fuse 
shall  have  a  current  rating  not  exceed¬ 
ing  40  percent  of  the  lowest  value  of 
bolted  ground-fault  current  at  any  point 
in  the  circuit. 

§  77.800—3  GroiiiKl-fiiirll  iitdirailor:  rr- 
quirenioiits. 

Where  a  groimd-fault  indicator  is  used 
to  provide  ground-fault  indication  for 
an  imgrounded  high-voltage  circuit,  it 
shall  be  adjusted  to  give  a  visual  indica¬ 
tion  when  the  llne-to-ground  voltage  on 
any  power  conductor  decreases  to  less 
than  30  percent  of  the  nominal  system 
voltage  for  a  circuit  supplied  power  from 
a  three  phase  system,  or  50  percent  of 
the  nominal  system  voltage  from  a  cir¬ 
cuit  supplied  power  from  a  single  phase 
system. 

§  77.801  Hish-\ollag«'  ult«‘rnaliiig  cur¬ 
rent  stems  supplying  lumer  to  port¬ 
able  or  sclf-propell^  equmineni; 
system  and  eneftasure  grounding. 

(a)  System  grounding.  Hfgh-voltage 
systems  supplying  power  to  portable  or 
self-propelled  equipment-  shall  contain 
either  a  direct  or  derived  neutral  which 
shall  be  grounded  through  a  suitable 
grounding  resistor  to  a  low-resistance 
grounding  medium  at  the  power  source. 

(b)  Enclosure  grounding.  A  ground 
wire  which  meets  the  requirements  of 
S  77.520  shall  be  connected  to  the 
grounded  side  of  the  grounding  resistor 
and  shall  extend  along  with  the  power 
conductors  and  serve  as  the  grounding 
circuit  for: 

(1)  TTie  metallic  frames  and  other 
metallic  enclosures  of  all  portable  and 
self-propelled  equipment  supplied  power 
from  the  system,  and 

(2)  The  metallic  enclosures  of  all  cir¬ 
cuits  which  are  supplied  power  frwn  the 
system  and  extend  to  portable  and  self- 
propelled  equipment. 

§  77.801—1  Grounding  re><istur«i;  port¬ 
able  and  self-propclbnl  equipment. 

<a)  The  grounding  resistor  required 
by  §  77.801(a)  shall  be  of  the  proper 
ohmic  value  to  limit  the  voltage  drop  in 
the  grounding  circuit  external  to  the  re¬ 
sistor  to  no  more  than  100  volts  under 
fault  conditions. 

(b)  TTie  ground-fault  current  rating 
of  the  grounding  resistor  required  by 
5  77.80Ha)  shall  meet  the  “extended 


time  rating”  set  forth  in  American  Insti¬ 
tute  of  Electrical  Engineers  (AIEE) 
Standard  No.  32.  Such  grounding  re¬ 
sistor  shall  be  insulated  from  ground  for 
a  voltage  not  less  than  the  phase-to- 
phase  voltage  of  the  system  in  which  it  is 
installed. 

§  77.801—2  Grounding  mediuni;  port¬ 
able  and  self-propelled  equipment. 

The  low-resistance  grounding  medium 
required  by  9  77.801(a)  shall  be  sep¬ 
arated  from  the  source  transformer  sub¬ 
station  ground  fi^d  by  at  least  25  feet. 

§  77.802  High-voltage  alternating  cur¬ 
rent  systems  supplying  power  to  sta¬ 
tionary  equipment ;  system  and 
grounding. 

(a)  System  grounding.  High-voltage 
alternating  current  ss^stems  supplying 
power  to  stationary  equipment  shall  be 
grounded  in  accordance  with  the  follow¬ 
ing: 

(1)  The  neutral  point  of  wye  con¬ 
nected  three-phase  four-wire  systems  in 
which  the  neutral,  is  used  as  a  power 
conductor  shall  be  solidly  grounded  to 
a  low-resistance  grounding  medium  at 
the  power  source. 

( 2 )  All  otlier  three-phase  systems ; 

(i)  Shall  be  Installed  and  maintained 
ungroxmded,  or 

(ii)  Shall  be  solidly  grounded  to  a 
low-resistance  grounding  medium  at  the 
power  source,  or 

(iii)  Shall  contain  a  direct  or  derived 
neutral  which  shall  be  groimded  through 
a  suitable  grounding  resistor  to  a  low- 
resistance  groimding  medium  at  the 
power  source. 

(3)  All  single-phase  systems  shall  be 
installed  and  maintained  ungrounded  or 
shall  be  sollcfiy  groimded  to  a  low-re¬ 
sistance  grounding  medium  at  the  power 
source. 

(b)  Enclosure  grounding.  EStcept  as 
provided  in  §  77.802-2,  metallic  frames 
and  other  metallic  enclosures  of  sta¬ 
tionary  electric  equipment  and  circuits 
supplied  power  from  high-voltage  al¬ 
ternating  current  three-phase  systems 
shall  be  grounded  in  accordance  with  the 
following: 

(1)  Resistance-grounded  systems.  A 
grounding  conductor  which  meets  the 
requirements  of  §  77.521  shall  be  con¬ 
nected  to  the  grounded  side  of  the 
grounding  resistor,  and  shall  extend 
along  with  the  power  conductors  and 
serve  as  the  grounding  circuit  for  the 
metallic  frames  and  other  metallic  en¬ 
closures  of  all  stationary  electric  equip¬ 
ment  and  circuits  supplied  power  from 
the  system.  The  grounding  conductor 
shall  also  be  connected  to  a  low-resist¬ 
ance  grounding  medium  at  the  service 
equipmept  for  buildings  and  other  sta¬ 
tionary  installations. 

(2)  Solidly  grounded  systems.  Except 
as  provided  in  paragraphs  (b)  (2)  (i)  and 
(b)  (2)  (ii)  of  this  section,  a  grounding 
conductor  which  meets  the  requirements 
of  $  77.521  shall  be  connect^  to  the 
grounded  point  of  the  power  soiirce  and 
shall  extend  along  with  the  power  c<m- 
ductors  and  serve  as  the  groimding  cir¬ 
cuit  for  the  metallic  frames  and  other 


metallic  enclosures  of  all  stationary 
equipment  and  circuits  supplied  power 
from  the  system.  The  grounding  conduc¬ 
tor  shall  also  be  connected  to  a  low- 
resistance  groimding  medium  at  the 
service  equipment  fw  buildings  and  oth¬ 
er  stationary  installations. 

<i)  Metallic  frames  and  other  metallic 
enclosures  of  service  equipment  and  cir¬ 
cuits  may  be  grounded  to  the  grounded 
power  conductor  of  the  system  provided 
the  grounded  power  conductor  meets  the 
requirements  of  §  77.520  and  is  connected 
to  a  low-resistance  grounding  medium 
at  the  power  source  and  at  the  service 
equipment  for  buildings  and  other  sta¬ 
tionary  installations.  In  such  installa¬ 
tions,  a  grounding  conductor  meeting  the 
requirements  of  9  77.521  shall  be  con¬ 
nected  to  the  grounded  service  equip¬ 
ment  and  shall  extend  along  with  the 
power  conductors  and  serve  as  the 
grounding  circuit  for  the  metallic  frames 
and  other  metallic  enclosures  of  all  sta¬ 
tionary  equipment  and  circuits  supplied 
power  from  such  service  equipment. 

<ii)  Substation  enclosures  and  metallic 
frames  of  transformers,  circuit  breakers 
and  other  substation  equipment  may  be 
grounded  to  the  grounded  power  conduc¬ 
tor  of  the  system  provided  the  grounded 
power  conductor  meets  the  requirements 
of  9  77.520  and  is  connected  to  a  low- 
resistance  grounding  medium  at  the 
power  source  and  at  the  transformer,  cir¬ 
cuit  breaker  or  substation  Installation. 

<3)  Ungrounded  systems.  A  grounding 
conductor  which  meets  the  requirements 
of  §  77.521  shall  be  connected  to  a  low- 
resistance  grounding  medium  located  at 
the  power  source  and  shall  extend  along 
with  the  power  oonduetOTs  and  serve  as 
the  grounding  circuit  for  the  metallic 
frames  and  other  metallic  enclosures  of 
all  stationary  equipment  and  alrouits 
supplied  power  from  the  system.  The 
grounding  circuit  shall  also  be  connected 
to  a  low-resistance  grounding  medium  at 
the  service  equipment  for  buildings  and 
other '  stationary  installations. 

§  77.802—1  Gr(>un<lin|£  rt“*>i>lor- ;  «i;i- 

lionary  eqaipmont. 

The  ground-fault  current  rating  of  the 
grounding  resistor  for  high-voltage  sys¬ 
tems  supplying  power  to  stationary 
equipment  shall  meet  the  “ten-minute 
rating”  set  forth  in  American  Institute 
of  Electrical  Engineers  (AIEE)  Standard 
No.  32.  Such  grounding  resistor  shall  be 
insulated  from  ground  for  a  voltage  not 
less  than  the  phase-to-phase  voltage  of 
the  system  in  which  it  is  Installed. 

§  77.802—2  F.unIi  ;«>  a  grotindii!”  « 
durlor. 

The  District  Manager  may  approve  the 
use  of  earth  as  a  grounding  conductor 
for  metallic  frames  and  other  metallic 
enclosures  of  stationary  equipment  and 
circuits  supplied  power  from  high-volt¬ 
age  circuits.  Section  77.802-3  sets  out  the 
criteria  by  which  the  District  Manager 
will  be  guided  in  approving  earth  as  a 
grounding  conductor  on  a  mine-by-mine 
basis.  Additional  measures  may  be 
required. 
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§  77.802—3  Criteria  for  use  by  the  Dis¬ 
trict  Manager  in  approval  of  earth 
as  a  grounding  conductor. 

(a>  An  investigation  shall  be  made  to 
assure  that  the  use  of  earth  as  a  ground¬ 
ing  conductor  does  not  create  a  hazard 
to  miners. 

(b)  The  frames  of  all  equipment 
should  be  installed  on  a  ground  grid 
which  complies  with  the  requirements  of 
§  77.519  and  which  serves  as  the  groimd- 
ing  medium  for  frames  of  all  equipment 
at  that  location. 

<c)  The  interrupting  time  of  the  cir¬ 
cuit  breaker  or  fuses  required  by  §  77.800, 
and  the  design  of  the  groimd  grid  should 
be  in  accordance  with  Institute  of  Elec¬ 
trical  and  Electronics  Engineers  (IEEE) 
No.  80-1971,  “Guide  for  Safety  in  Alter¬ 
nating-Current  Substation  Groimding”. 

<d)  Earth  should  not  be  used  as  a 
power  conductor. 

(e)  The  high-voltage  system  should 
not  supply  power  to  equipment  in  under¬ 
ground  coal  mines  or  to  portable  or  self- 
propelled  equipment. 

§  77.80.3  Connection  of  singlc-pluisc 
loads. 

Single-phase  loads  shall  be  connected 
phase-to-phase  in  resistance -grounded 
systems. 

§  77.804  Cuarding  of  liigli-\oltagc 
equipment,  J'oiiductor-,  cables  and 
parts. 

(a)  High-voltage  equipment  shall  be 
of  the  totally  enclosed  type  or  shall  be: 

( 1 )  Located  in  a  room,  vault  or  similar 
enclosure  that  is  accessible  only  to  quali¬ 
fied  persons:  or 

(2)  Elevated  8  feet  or  more  above  the 
floor  or  other  working  surface;  or 

(3)  Enclosed  w'ithin  a  substantial  fence 
at  least  6  feet  high  and  at  least  3  feet 
from  any  part  or  wiring. 

(b)  High-voltage  conductors  and  high- 
voltage  cables,  other  than  trailing  cables 
and  portable  feeder  cables,  shall  be: 

(1)  Shielded  in  accordance  with  Sec¬ 
tion  4.1.1.1,  7.5.16.2  or  7.5.16.3  of  Insu¬ 
lated  Power  Cable  Engineers  Association 
(IPCEA)  Publication  Number  S-68-516, 
April  1976;  or 

(2)  Shielded  in  accM-dance  with  Sec¬ 
tion  4. 1.1.3  of  Insulated  Power  Cable  En¬ 
gineers  Association  Publication  Niunber 
S-68-516,  April  1976,  provided  the  con¬ 
ductor  or  cable  is  designed  for  direct 
burial  and  buried  at  least  30  inches 
deep;  or 

(3»  Totally  enclosed  within  grounded 
rigid  metal  conduit;  w 

•  4)  Totally  enclosed  within  a  cabinet 
or  other  enclosure:  or 

<5)  Guarded  so  as  to  prevent  contact 
by  persons  or  objects  and  protected  in 
accordance  uith  paragraph  (a)(1)  or 
(a)  (3)  of  this  section;  or 

( 6 )  Protected  in  accordance  with  par¬ 
agraph  (a)  (1)  or  (a)  (3)  of  this  section, 
and  installed  with  a  minimum  vertical 
clearance  above  the  floor  or  other  wcM-k- 
ing  surface  as  follows; 


Nomineil  voltage  betweea 
phases 

MMmal  vertical  clearance 
of  energUed  parts  and 
oondoetors 

Feet  Inches 

1,001  to  6,600 . 

8 

0 

6,601  to  11,000 . 

9 

0 

11,001  to  22,000 . 

9 

3 

22,001  to  33,000 . . 

9 

6 

33,001  to  44,000 . 

9 

10 

'■4,001  to  66,000 . 

10 

66,001  to  88,000..- . . 

11 

0 

88,001  to  110,000 . 

11 

4 

110,000  to  132,000 . 

12 

(c)  Live  parts  of  high-voltage  equip¬ 
ment  shall  be  protected  as  prescribed  in 
paragraph  (b)(4),  (b)(5)  or  (b)(6)  of 
this  section. 

(d)  Entrances  to  enclosures  specified 
in  paragraphs  (a),  (b),  and  (c)  of  this 
section  shall  be  locked  against  unauthor¬ 
ized  entry,  and  marked  with  conspicuous 
signs  forbidding  unqualified  persons  to 
enter. 

§  77.804—1  Performing  work  in  prox¬ 
imity  to  high-voltage  eonductors  and 
part!S. 

Where  work  is  to  be  performed  within 
4  feet  of  high-voltage  power  conductors 
or  live  parts  of  high-voltage  equipment, 
and  such  work  requires  the  removal  of 
the  protection  specified  in  §§  77.804(b) 
and  77.804(c)  the  operator  shall  comply 
with  the  provisions  of  §§  77.806  through 
77.806-10. 

§  77.805  High-voltage  IMtwerliiies: 

elearanec  above  ground. 

High-voltage  powerlines  located  above 
driveways,  haulageways,  and  railroad 
tracks  shall  be  installed  so  as  to  provide 
the  minimum  vertical  clearance  as  speci¬ 
fied  in  Secti(m  232  of  the  Naticmal  Elec¬ 
trical  Safety  Code,  1973;  Provided,  how¬ 
ever,  That  in  no  event  shall  any  high- 
voltage  powerline  be  installed  less  than 
15  feet  above  ground,  walkways,  or  work¬ 
ing  areas. 

§  77.805—1  Booms  and  masts;  min¬ 
imum  distance  from  high-voltage 
powerlines. 

The  boc»ns  and  masts  of  equipment, 
except  insulated  aerial  buckets  when 
used  in  repair  of  energized  powerlines, 
operated  on  the  surface  of  any  coal  mine 
shall  not  be  operated  within  10  feet  of 
an  energized  overhead  hlgh-v<dtage 
powerline.  Where  the  ventage  of  over¬ 
head  powerlines  is  69,000  volts  or  more, 
the  minimum  distance  from  the  boom  or 
mast  shall  be  as  follows : 

Minimum 


Nominal  powerline  distance 

voltage  (in  1,000  v) :  ifeet) 

69toll4._. . . . .  12 

115  to  229 _ 15 

230  to  344 _ 20 

345  to  499— . 25 

500  or  more _  35 


§  77.805—2  Movement  of  equipment; 
minimum  distance  from  hi^i-voltage 
powerlines. 

When  any  part  of  auny  equiixnent  tol¬ 
erated  cm  the  surface  of  any  coctl  mine 
is  required  to  piass  imder  or  by  an 
energized  high-voltage  powerline  and 


the  clearance  between  such  equipment 
and  powerline  is  less  than  that  specified 
in  S  77.805-1  for  booms  and  masts,  such 
powerlines  shall  be  d^nergized. 

§  77.805—3  Operation  of  dump  trucks 
under  high-voltage  powerlines. 

(a)  When  dumping  points,  shop  areas 
or  pairing  areas  for  dump  trucks  are 
located  under  high-voltage  poweriines, 
the  minimum  vertical  clearance  of  such 
powerlines  shall  be  5  feet  more  than  the 
maximum  height  of  the  truck  bed  meas¬ 
ured  with  the  truck  bed  in  the  extreme, 
raised  position. 

(b)  In  c^ses  where  dump  trucks  are 
operated  on  haulage  roads,  the  minimum 
vertical  clearance  of  overhead  high-volt¬ 
age  powerlines  shall  be  5  feet  more  than 
the  maximum  height  of  the  truck  bed 
measured  with  the  truck  bed  in  the  ex¬ 
treme  raised  position  unless  a  groimded 
conductor  in  compliance  with  §  77.520  is 
installed  directly  under  each  phase  con¬ 
ductor  so  that  a  truck  bed  will  contact 
the  grounded  conductor  first  as  the  truck 
bed  is  raised. 

§  77.805—4  Booms  and  masts:  warning 
devices, 

(a)  Except  as  provided  paragraph  (b) 
of  this  section,  self-propelled  equiimient 
with  booms  and  masts  which  can  extend 
higher  than  15  feet  above  ground  shall 
be  equipped  with  an  audible  and  visible 
warning  device  that  gives  a  warning 
when  the  boom  or  mast  is  within  the 
distance  specified  in  §  77.805-1.  The  dis¬ 
tance  shall  be  measured  from  that  point 
on  the  equipment  which  can  be  moved 
closest  to  the  powerline  by  normal  opera¬ 
tion. 

-(b)  Warning  devices  are  not  required 
for  draglines,  shovels,  wheel  excavators 
and  crawler  moimted  drills  which  are  not 
operated  within  300  feet  of  high-voltage 
powerlines,  and  for  line  trucks  equipped 
with  insulated  aerial  buckets  designed  for 
use  in  repair  of  energized  powerlines. 

§  77.806  Work  on  high-voltage  power¬ 
lines:  deenergization  and  grounding. 

<a)  Except  as  provided  in  paragraphs 
(b)  and  (c)  of  this  section,  high-voltage 
powerlines  shall  be  deenei^zed  and 
'  grounded  before  work  is  performed  on  or 
within  4  feet  of  such  powerlines. 

(b)  Reptairs  shall  be  permitted  on 
energized  high-voltage  powerlines  if  such 
repairs  are  made  by  a  qualified  person 
in  accordance  with  procedures  and  safe¬ 
guards  set  forth  in  §§  77.806-2  through 
77.806-9,  as  applicable. 

(c)  An  additional  circuit  may  be  con¬ 
nected  to  an  energized  high-voltage 
powerline  provided  such  woric  is  per¬ 
formed  from  the  ground  by  a  person 
qualified  under  the  provisions  of  §  77.104. 
Such  qualified  person  shall  wear  rubber 
insulating  gloves  and  shall  use  an  in¬ 
sulated  stick.  The  insulated  stick  shall  be 
designed  for  such  use  and  sliall  be  main¬ 
tained  to  protect  the  qualified  person 
from  the  voltage  to  which  he  is  exposed. 
Rubber  insulating  gloves  and  insulated 
sticks  shall  meet  the  requirements  of 
§?  77T806-7  and  77.806-7,  as  applicable. 
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§  77.806—1  Work  on  liigh-vollage 
power]  ine^. 

(a)  No  high-voltage  powerline  shall 
be  regarded  as  deenergized  for  the  pur¬ 
pose  of  performing  work  on  it,  until  it 
has  been  determined  by  a  qualified  per¬ 
son  that  such  powerline  has  been  de¬ 
energized  and  grounded.  The  qualified 
person  shall  by  visual  observation; 

(1)  Determine  that  the  disconnecting 
devices  on  the  high-voltage  powerline  are 
in  an  open  position,  and 

(2)  Insure  that  each  migrounded  con¬ 
ductor  of  the  high-voltage  powerline 
upon  which  work  is  to  be  done  is  properly 
connected  to  the  system  grounding 
medium.  In  the  case  of  resistance- 
grounded  or  solidly  grounded  systems,  the 
neutral  wire  is  the  system  grounding 
medium.  In  the  case  of  an  imgrounded 
power  system,  either  the  steel  annor  or 
conduit  enclosing  the  system  conductors 
or  a  surface  gi'ound  field  is  a  system 
grounding  medium. 

(b)  No  worfc'shall  be  performed  on  any 
high-voltage  powerline  which  is  sup¬ 
ported  by  any  pole  or  structure  which  also 
supports  other  high-voltage  powerlines 
until: 

■  (1)  All  high-voltage  powerlines  sup¬ 
ported  on  the  pole  or  structure  are  de¬ 
energized  and  ground  in  accordance  with 
the  provisions  of  paragraph  (a)  of  this 
section:  or 

(2)  The  provisions  of  §§  77.806-2 
through  77.806-9  have  been  complied 
with,  with  respect  to  all  energized  power¬ 
lines  which  are  supported  on  the  pole  or 
structure. 

§  77.806—2  Repairs  on  »‘ncr}:i/.e«l  lii$>h- 
voltage  powerlines. 

Before  energized  high-voltage  power¬ 
lines  are  repaired: 

(a)  The  operator  shall  determine  that; 

(1)  Such  repairs  cannot  be  scheduled 
during  a  period  when  the  power  circuit 
could  be  properly  deenergized  and 
grounded; 

(2)  Such  repairs  will  be  performed  on 
power  circuits  with  a  phase-to-phase 
nominal  voltage  no  greater  than  15,000 
volts; 

(3)  Such  repairs  on  circuits  with  a 
phase-to-phase  nominal  voltage  of  5,000 
volts  or  more  will  be  performed  only  with 
the  use  of  live  line  tools; 

(4)  Weather  conditions  will  not  inter¬ 
fere  with  such  repairs  or  expose  those 
persons  assigned  to  such  work  to  danger; 
and 

(b)  The  operator  shall  designate  a 
person  qualified  imder  the  provisions 
§  77.104  as  the  person  responsible  for  car¬ 
rying  out  such  repairs.  The  operator  shall 
require  that  the  qualified  person  file  with 
the  operator:  . 

( 1 )  A  general  description  of  the  nature 
and  location  of  the  damage  or  defect 
to  be  repahed; 

«2)  The  general  plan  to  be  followed 
in  making  such  repairs; 

(3)  A  statement  that  a  briefing  of  all 
qualified  persons  assigned  to  make  such 
repairs  was  conducted  informing  them 
of  the  general  plan,  their  individual  as¬ 


signments.  and  the  dangers  inherent  in 
such  assignments; 

(4)  A  list  of  the  proper  protective 
equipment  and  clothing  that  will  be 
pro\ided;  and 

(5)  Such  other  information  as  the 
qualified  person  designated  by  the  oper¬ 
ator  feels  necessary  to  describe  properly 
the  means  or  methods  to  be  employed 
in  such  repairs. 

<c)  The  operator  shall  submit  a  re¬ 
pair  plan  to  and  obtain  approval  from 
the  District  Manager  for  work  perfonned 
on  powerlines  energized  at  more  than 
15.000  volts.  Repair  of  s\ich  powerlines 
shall  be  performed  in  accordance  with 
the  approved  plan. 

§  77.806—3  Repairs  on  eiierfii/.t'd 
^ol^a^o  poworline- :  reporting. 

Any  operator  designating  and  assign¬ 
ing  qualified  persons  to  perform  repairs 
on  energized  high-voltage  powerlines 
under  provisions  of  §  77.806-2  shall  main¬ 
tain  a  record  of  such  repaii-s.  Such  rec¬ 
ord  shall  contain  the  time,  date,  location, 
general  nature  of  the  repairs,  and  a  copy 
of  the  information  filed  with  the  operator 
by  the  qualified  person  designated  as  re¬ 
sponsible  for  performing  such  repairs. 

§  77.806 — }  Simultiiiiooiis  ropuirs. 

When  two  or  more  qualified  persons 
are  repairing  energized  high-voltage 
powerlines  simultaneously,  and  any  one 
of  them  is  within  reach  of  another,  such 
persons  shall  not  be  allowed  to  work  on 
different  phases  or  on  equipment  with 
different  potentials. 

§  77.806— .7  Protei'Uvo  (■quipint'iit ;  iii- 
-tallalioii  and  ii>f. 

ta>  Before  repair  work  on  energized 
high-voltage  powerlines  is  begun,  rubber 
protective  equipment  shall  be  used  to 
cover  all  bare  conductors,  ground  wires, 
guys,  telephone  lines,  and  other  attach¬ 
ments  in  proximity  to  the  area  of  planned 
repairs.  Such  protective  equipment  shall 
be  installed  from  a  safe  position  below 
the  conductors  or  other  apparatus  being 
covered. 

(b)  All  qualified  persons  repairing  en¬ 
ergized  high-voltage  pow^erlines  shall 
wear  protective  rubber  lineman’s  gloves, 
sleeves,  and  climber  guards  if  climbers 
are  worn.  Protective  rubber  gloves  shall 
not  be  worn  wrong  side  out  or  without 
protective  leather  gloves.  Protective 
equipment  worn  by  a  person  assigned  to 
perform  repairs  on  energized  high-volt¬ 
age  powerlines  shall  be  worn  continu¬ 
ously  from  the  time  he  leaves  the  ground 
until  he  returns  to  the  ground. 

§  77.806—6  i’roiccliv**  e<|iiipnif  iil :  <!♦•- 
niaiiiifarturc  and  testing. 

(a)  All  rubber  protective  equipment 
required  by  §§  77.806(c),  77.806-5,  and 
77.807  shall  have  a  minimum  electrical 
rating  of  20,000  volts  a.c.  and  shall  be  de¬ 
signed,  manufactured  and  tested  in  ac¬ 
cordance  with  the  provisions  of  the 
American  National  Standards  Institute 
standards  or  the  American  Society  for 
Testing  and  Materials  standards  as  fol¬ 
lows: 


Item 

ANSI 

standard 

A.s’l  .\1 
Standard 

Rubber  insulating: 
Gloves . 

__  J6.6-l‘.d 

0120-70 

Blankets . 

..  J6.4-11I71 

OlOb^TO 

Hoods . 

..  16.2-1971 

0104‘.KVi.70) 

Line  hose . 

J6.1-1971 

Oia'i0-.i9(70) 

Sleeves . 

..  J6.5-ld71 

01051-70 

1 1)  Rubber  protective  equipment  shall 
be  tested  in  accordance  with  the  follow¬ 
ing  schedules: 

<i)  Rubber  gloves;  once  each  month. 

(ii>  Rubber  sleeves;  once  every  3 
months. 

(iii>  Rubber  blanket;  once  every  6 
months. 

•  iv)  Rubber  hoods  and  line  hose;  once 
a  year. 

(b>  Live  line  tool  poles  required  to  be 
used  by  §§  77.806(c)  and  77.807  shall 
have  a  manufacturer’s  certification  that 
such  poles  will  withstand  the  following 
minimum  tests: 

<1>  100,000  volts  per  foot  of  length 
for  5  minutes  when  the  tool  is  made  of 
fiberglass,  or 

'2>  75.000  volts  per  foot  of  length  for 
3  minutes  when  the  tool  is  made  of  wood. 

•  c  t  Where  insulated  aerial  buckets  are 
used  in  the  repair  of  energized  high- 
voltage  powerlines,  they  shall  be  sub¬ 
jected  to  a  leakage  current  test  before 
use  each  day,  each  time  during  the  day 
when  a  higher  voltage  is  going  to  be 
worked  and  when  changed  conditions  in¬ 
dicate  a  need  for  additional  tests.  Such 
test  shall  consist  of  placing  the  bucket 
in  contact  with  an  energized  source  equal 
to  the  voltage  to  be  worked  for  a  mini¬ 
mum  time  of  three  minutes.  The  leakage 
current  shall  not  exceed  1  microampere 
per  kilovolt  of  nominal  line-to-line 
voltage. 

§  77.806—7  Prolfflivo  rquipiiimi :  in¬ 
spect  ion  and  >toragc. 

(a)  Each  qualified  person  shall  visu¬ 
ally  inspect  the  protective  equipment 
provided  him  in  accordance  with 
§§  77.806(0,  77.806-5,  and  77.807  before 
using  such  equipment,  and  any  protective 
equipment  containing  any  defect  or 
damage  shall  not  be  used. 

( b)  Rubber  insulating  gloves  shall  not 
be  stored  wrong  side  out.  Rubber  in¬ 
sulating  blankets  .shall  be  rolled  when 
not  m  use.  Rubber  insulating  line  hose 
and  hoods  shall  be  stored  in  their  nat¬ 
ural  position  and  shape. 

§  77.806—8  l’«ie  of  gruund(‘d 
ungrounded  systems. 

Grounded  messenger  wires  used  to 
suspend  cables  supplied  power  from  an 
ungrounded  high-voltage  system  may  be 
used  to  ground  the  power  conductors  for 
the  purposes  of  performing  work  on  the 
power  conductors. 

§  77.806—9  Metal  measuring  tapes  and 
ropes. 

Measuring  tapes  and  measvu:ing  ropes 
containing  metal  shall  not  be  used  when 
working  on  or  near  energized  parts. 
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§  77.807  Operating  diseoiiiieeliiig  cle- 
viees. 

All  disconnecting  devices  designed  to 
be  operated  by  means  of  an  insulated 
stick,  fuse  tong  or  puller  shall  be  oper¬ 
ated  only  by  a  person  qualified  under  the 
provision  of  §§77.103  or  77.104.  Such 
qualified  person  .shall  wear  rubber  in¬ 
sulating  gloves  and  shall  use  an  insulated 
stick,  fuse  tong  or  puller  which  shall  be 
maintained  to  protect  such  person  from 
the  voltage  to  which  he  is  exposed.  Rub¬ 
ber  insulating  gloves  and  insulated  sticks, 
fuse  tongs  and  pullers  shall  meet  the 
requirements  of  §§  77.806-6  and  77.806-7, 
as  applicable. 

§  77.807—1  IMalforms  al  iliM-onnerling 
dcvife.s. 

Platforms  insulated  for  the  phase-to- 
phase  voltage  of  the  system,  shall  be  in¬ 
stalled  at  all  overhead  disconnecting  de¬ 
vices  that  are  operated  from  the  ground 
by  means  of  mechanical  linkage.  How¬ 
ever,  metal  plates  or  grids  on  which  a 
person  normally  would  stand  which  are 
electrically  bonded  to  the  metal  operat¬ 
ing  handles  of  the  power  switches  may 
be  used. 

§  77.808  ViMial  discoiiiiecling  dovMTs. 

Disconnecting  devices  shall  be  in¬ 
stalled  at  the  beginning  of  each  branch 
line  in  high-voltage  circuits  and  at  the 
entrance  to  all  high-voltage  installations 
and  they  shall  be  equipped  or  designed 
in  such  a  manner  that  it  can  be  deter¬ 
mined  by  visual  observation  that  the 
circuit  is  deenergized  when  such  devices 
are  open. 

§  77.809  Movement  of  liigli-vullage 
poKer  substations,  transformers  and 
switchgear. 

High-voltage  portable  substations, 
transformers  and  switchgear  shall  be  de¬ 
energized  before  they  are  moved  from 
one  location  to  another  and  shall  be  ex¬ 
amined  by  a  qualified  person  to  assure 
safe  operating  condition  prior  to  re- 
energization. 

§  77.810  Incorpttration  b>  reference. 

In  accordance  with  5  U.S.C.  552(a)  (1) , 
the  publications  to  which  references  are 
made  in  this  subpart  are  hereby  incor¬ 
porated  by  reference  and  made  a  part 
hereof.  The  incorporated  publications 
are  available  for  examination  at  each 
Coal  Mine  Health  and  Safety  District 
and  Subdistrict  Office  of  MESA.  The  Na¬ 
tional  Electrical  Codes  are  also  available 
from  the  National  Fire  Protection  As¬ 
sociation,  470  Atlantic  Ave.,  Boston, 
Mass.  02210.  AIEIE  publications  are  also 
available  from  the  American  Institute  of 
Electrical  Engineers,  the  National  Elec¬ 
trical  Safety  Code,  IEEE  and  AIEE,  pub¬ 
lications  are  also  available  from  the  In¬ 
stitute  of  Electrical  and  ESectronlcs  Eki- 
gineei-s,  Inc.,  345  East  47th  St.,  New 
York,  N.Y.  10017.  IPCEIA  publications 
are  also  available  from  the  Insulated 
Power  Cables  Engineers  Association,  192 
WashingUm  St.,  Belmont,  Mass.  02178. 
ASTM  publlcaticms  are  also  available 
from  the  American  Society  for  Testing 


and  Materials,  1916  Race  St.,  Philadel¬ 
phia,  Pa.  19103.  ANSI  publications  are 
also  available  from  American  National 
Standards  Institute,  Inc,,  1430  Broad¬ 
way,  New  York,  N.Y.  10018.  Incorpora¬ 
tion  by  reference  provisions  approved  by 
the  Director  of  the  Federal  Register  on 
(date  to  be  inserted  prior  to  final  rule- 
making)  . 

Subpart  J — Low-  and  Medium-Voltage 
Alternating  Current  Circuits 

§  77.900  I’rotrc-lion  of  low-  and  iiu-d- 
ium-voltagc  alternating  eiirrent  eir- 
euit!>. 

All  low-  and  medium-voltage  alter¬ 
nating  current  circuits,  except  those  cir¬ 
cuits  protected  under  §§  77.601,  77.602, 
and  77.1800,  shall  be  protected  as  fol¬ 
lows; 

(a)  Resistance-grounded  and  solidly 
grounded  low-  and  medium-voltage  cir¬ 
cuits  shall  be  protected  against  short- 
circuit,  overload  and  ground-fault  by  ch- 
cuit  breakers  equiptped  with  devices  to 
provide  such  protection,  or  by  fuses  of 
the  correct  type  and  cap>acity. 

(b)  Ungrounded  low-  and  mediiun- 
voltage  circuits  shall  be  protected 
against  short-circuit  and  overload  by 
circuit  breakers  equipped  with  devices  to 
provide  such  protection,  or  by  fuses  of 
the  correct  type  and  capacity.  Circuits 
supplied  power  from  an  ungroimded  low- 
and  medium-voltage  system  shall  be  pro¬ 
tected  against  ground-fault  by  a  circuit 
breaker  equipped  with  a  device  to  pro¬ 
vide  such  protection,  or  a  groimd-fault 
indicator  shall  be  installed  that  will  give 
visual  warning  at  an  attended  location 
upon  occurrence  of  a  groimd-fault  on 
any  circuit  supplied  power  from  such 
system.  A  ground-fault  condition  shall 
not  be  allowed  to  exist  on  an  energized 
circuit  for  longer  than  24  hours. 

§  77.900—1  Short-circuit  and  overload 
protection;  requirements. 

(a)  Where  circuit  breakers  or  fuses 
provide  short-circuit  and  overload  pro¬ 
tection  for  low-  or  medium-voltage  cir¬ 
cuit  breakers  or  fuses  shall  conform  to 
the  requirements  for  protection  of  cir¬ 
cuits  as  specified  in  the  National  Electri¬ 
cal  Code  as  follows : 

(1)  For  circuits  installed  before  I  the 
effective  date  of  this  section) — ^the  Na¬ 
tional  Electrical  Code,  1968,  1971,  or 
1975. 

(2)  For  circuits  installed  after  [the  ef¬ 
fective  date  of  this  section) — the  Na¬ 
tional  Electrical  Code,  1975. 

§  77.900—2  Groiind-faull  prult'i'liun :  ro- 
quirenients, 

(a)  Where  a  circuit  breaker  provides 
ground-fault  protection  for  a  resistance- 
grounded  or  a  solidly  grounded  low-  or 
medium-voltage  circuit,  such  circuit 
breaker  shall  be  equipped  with  a  device 
which  shall  be  adjust^  to  trip  the  cir¬ 
cuit  breaker  when  the  ground-fault  cur¬ 
rent  in  any  ungrounded  power  conduc¬ 
tor  exceeds  50  percent  of  the  lowest 
value  of  bolted  ground-fault  current  at 
any  point  in  the  circuit. 

(b)  Where  a  circuit  breaker  provides 
ground-fault  protection  for  an  un¬ 


grounded  low-  or  medium-voltage  cir¬ 
cuit,  such  circuit  breaker  shall  be 
equipped  with  a  device  which  shall  be 
adjusted  to  trip  the  circuit  breaker  when 
the  line-to-ground  voltage  on  any  power 
conductor  decreases  to  less  than  30  per¬ 
cent  of  the  nominal  system  voltage  for 
a  circuit  suppUed  power  from  a  three 
phase  system  or  50  percent  of  the  nom¬ 
inal  system  voltage  for  a  circuit  supplied 
power  from  a  single  phase  system. 

(c)  Where  fuses  provide  ground-fault 
protection  for  a  resistance-grounded  or 
solidly  grounded  low-  or  medium-voltage 
circuit,  one  fuse  shall  be  installed  in  each 
imgrounded  power  conductor.  Each  fuse 
shall  have  a  current  rating  not  exceeding 
40  percent  of  the  lowest  value  of  bolted 
ground-fault  current  at  any  point  in  the 
circuit. 

§  77.900—3  Gruiind-fuuh  iiitlicalor :  ro- 
quireinent!*. 

Where  a  ground-fault  indicator  is  used 
to  provide  ground-fault  indication  for  an 
ungrounded  low-  or  medium-voltage  cir¬ 
cuit,  it  shall  be  adjusted  to  give  a  visual 
indication  when  the  line-to-ground  volt¬ 
age  on  any  power  conductor  decreases  to 
less  than  30  percent  of  the  nominal  sys¬ 
tem  voltage  for  a  circuit  supplied  power 
from  a  three  phase  system  or  50  percent 
of  the  nominal  system  voltage  for  a  cir¬ 
cuit  supplied  power  from  a  single  phase 
system. 

§  77.901  Low-  and  niediiini-vollage  al¬ 
ternating  current  systems  supplying 
power  to  portable  or  self-propelled 
equipment ;  system  and  enelosiire 
grounding. 

(a)  System  Grounding.  (1)  Low-  and 
medium- voltage  systems  supplying  power 
to  three-plmse  portable  or  self-propelled 
equipment  ^all  contain  either  a  direct  or 
derived  neutral  which  shall  be  grounded 
through  a  suitable  grounding  resistor  to 
a  low-resistance  grounding  medium  at 
the  power  source. 

(2)  Low-  and  medium -voltage  systems 
supplying  power  to  single-phase  portable 
or  self-propelled  equipment  shall  be 
grounded  in  accordance  with  §§  77.902(a) 
(4)  and  (a)  (5) . 

(b)  Enclosure  grounding.  (1)  Aground 
wire  which  meets  the  requirements  of 
§  77.520  shall  originate  at  the  grounded 
side  of  the  grounding  resistor.  Such 
ground  wire  shall  be  connected  to  the 
metallic  frames  and  enclosures  of  the 
power  source  and  shall  extend  along  with 
the  power  conductors  and  serve  as  the 
grounding  circuit  for: 

(1)  The  metallic  frames  and  other 
metallic  enclosures  of  all  portable  and 
self-propelled  equipment  supplied  power 
from  the  system,  and 

(ii)  The  metallic  enclosures  of  all  cir¬ 
cuits  which  are  supplied  power  from  the 
system  and  extend  to  portable  and  self- 
propelled  equiiMnent. 

(2)  The  metallic  frames  and  other 
metallic  enclosures  of  all  single-phase 
portable  or  self-propelled  equipment  and 
the  metallic  enclosures  of  all  circuits 
which  extend  to  single-phase  portable 
and  self-propelled  equipment  shall  be 
grounded  in  accordance  with  §  77.902 (b> . 
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§  77.901—1  Grounding  resistors;  port¬ 
able  and  self-propelled  equipment. 

(a)  TTie  grounding  resistor  required  by 
§  77.901(a)(1)  shall  be  of  the  proper 
ohmic  vfdue  to  limit  the  grotmd  fault 
current  to  no  mwe  than  25  amperes. 

(b)  ITie  groimd-fault  current  rating 
of  the  grounding  resistor  required  by 
§  77.901(a)(1)  shall  meet  the  “extended 
time  rating”  set  forth  in  American  In¬ 
stitute  of  Electrical  Engineers,  Standard 
No.  32.  Such  grounding  resistor  ^all  be 
insulated  from  groimd  for  a  voltage  not 
less  than  the  phase-to-phase  voltage  of 
the  system  in  which  it  is  installed. 

§  77.902  Lok-  and  medium-voltage  al¬ 
ternating  eurrenl  systems  supplying 
poner  to  stationary  equipment;  sys¬ 
tem  and  enclosure  grounding. 

-a)  System  grounding.  Low-  and 
medium-voltage  alternating  current  sys¬ 
tems  supplying  power  to  stationary 
equipment  shall  be  grounded  in  accord¬ 
ance  with  the  following: 

(1)  The  neutral  point  of  wye  con¬ 
nected  three-phase  fotn’-wire  systems  in 
which  the  neutral  is  used  as  a  power  con¬ 
ductor  -shall  be  solidly  groimded  to  a 
low-resistance  grounding  medium  at  the 
power  source. 

(2)  The  midpoint  of  one  phase  of  240/ 
120  volt  three-phase  four-wire  systems 
in  which  such  midpoint  is  used  as  a  power 
conductor  shall  be  grounded  to  a  low- 
resistance  grounding  medium  at  the 
power  source. 

(3)  All  other  three-phase  systems: 

(i)  Shall  be  installed  and  maintained 
ungrounded,  or 

(ii)  Shall  contain  a  direct  or  derived 
neutral  which  shall  be  solidly  grounded 
to  a  low-resistance  grounding  medium 
at  the  power  source,  or 

(iii)  Shall  contain  a  direct  or  derived 
neutral  which  shall  be  grounded  through 
a  suitable  grounding  resistor  to  a  low- 
resistance  grounding  medium  at  the 
power  source. 

(4)  Single-phase  systems  shall  be 
grounded  when  the  system  can  be 
grounded  so  that  the  maximum  voltage 
on  the  tmgrounded  conductors  does  not 
exceed  150  volts. 

<^5)  All  other  single-phase  systems: 

(i)  Shall  be  installed  and  maintained 
ungrounded,  or 

(ii)  Shall  be  solidly  grounded  to  a  low- 
resistance  grotmding  medium  at  the 
power  source,  or 

(iii)  Shall  contain  a  direct  or  derived 
neutral  which  shall  be  groimded  through 
a  suitable  grounding  resistor  to  a  low- 
resistance  grounding  medium  at  the 
power  source, 

(b)  Enclosure  grounding.  Metallic 
frames  and  other  metallic  enclosures  of 
stationary  electric  equipment  and  cir¬ 
cuits  supplied  power  frwn  low-  and 
■medium- voltage  alternating  current  sys¬ 
tems  shall  be  grounded  in  accordance 
uith  the  following: 

(1)  Resistance-grounded  systems.  A 
grounding  conductor  which  meets  the 
requirements  of  S  77.521  shall  originate 
at  the  grounded  side  of  the  grounding 
resistor.  Such  grounding  conductor  shall 
be  connected  ■to  the  metallic  frames  and 


enclosures  of  the  power  source  and  shsill 
extend  along  with  the  power  conductors 
and  serve  as  the  grounding  circuit  for 
the  metallic  frames  and  other  metallic 
enclosures  of  all  stationary  electric 
equipment  and  circuits  supplied  power 
from  the  system.  The  grounding  conduc¬ 
tor  shall  also  be  connected  to  a  low- 
resistance  grounding  medium  at  the 
service  equipment  for  buildings  and 
other  stationary  installations. 

(2)  Solidly  grounded  systems.  Except 
as  provided  in  paragraph  (b)  (2)  (i)  of 
this  section,  a  grounding  conductor 
which  meets  the  requirements  of  §  77.521 
shall  originate  at  the  grounded  point  of 
the  power  source.  Such  grounding  con¬ 
ductor  shall  be  connected  to  the  metsdllc 
frames  and  enclosures  of  the  power 
source  and  shall  extend  along  with  the 
power  conductors  and  serve  as  the 
grounding  circuit  for  the  metallic  frames 
and  other  metallic  enclosures  of  all  sta¬ 
tionary  electric  equipment  and  circuits 
supplied  power  from  the  system.  Hie 
grounding  conductor  shall  also  be  con¬ 
nected  to  a  low-resistance  grounding 
medium  at  the  service  equipment  for 
buildings  an;^  other  stationary  installa¬ 
tions. 

(i)  Metallic  frames  and  other  metallic 
enclosures  of  service  equipment  and  cir¬ 
cuits  may  be  grounded  to  the  grounded 
power  conductor  of  the  system  provided 
the  grounded  power  conductor  meets  the 
•  requirements  of  §  77.520  and  originates 
at  -the  grounded  point  of  the  power 
source.  Such  grounded  power  conductor 
shall  be  connected  to  the  metallic  frames 
and  enclosures  of  the  power  source,  and 
to  a  low-resistance  grounding  medium  at 
the  power  source  and  to  a  low-resistance 
grounding  medium  at  the  service  equip¬ 
ment  for  buildings  and  other  stationary 
installations.  In  such  installations,  a 
grounding  conductor  which  meets  the  re¬ 
quirements  of  !  77.521  shall  be  connected 
to  the  grounded  service  equipment  and 
shall  extend  along  with  the  power  con¬ 
ductors  and  serve  as  the  grounding  cir¬ 
cuit  for  the  metallic  frames  and  other 
metallic  enclosures  of  all  stationary 
equipment  and  circuits  supplied  power 
from  such  service  equipment. 

(3)  Ungrounded  systems.  A  ground¬ 
ing  conductor  which  meets  the  require¬ 
ments  of  !  77.521  shall  originate  at  a 
low-resistance  grounding  medium  at  the 
power  source.  Such  grounding  conductor 
shall  be  connected  to  the  metallic  frames 
and  enclosures  of  the  power  source  and 
shall  extend  along  with  the  power  con¬ 
ductors  and  serve  as  the  grounding  cir¬ 
cuit  for  the  metallic  frames  and  other 
metallic  enclosures  of  all  stationary 
equipment  and  circuits  supplied  power 
from  the  system.  The  grounding  con¬ 
ductor  shall  also  be  connected  to  a  low- 
resistance  grounding  medium  at  the 
service  equipment  for  buildings  and  other 
stationary  installations. 

§  77.902—1  Grounding  resistors;  sta¬ 
tionary  equipment. 

The  ground-fault  current  rating  of  the 
grounding  resistor  for  a  low-  and  me¬ 
dium-voltage  system  supplying  power  to 
stationarj*  equipment  shall  meet  the 


“ten-minute  rating”  set  forth  in  Ameri¬ 
can  Institute  of  Electrical  Engineers 
(AIEE)  Standard  No.  32.  Such  ground¬ 
ing  resistor  shall  be  insulated  from 
gromid  for  a  voltage  not  less  than  the 
phase-to-phase  voltage  of  the  system  in 
which  it  is  Installed. 

§  77.903  Clonnertion  of  single-plias*- 
loads. 

Single-phase  loads  shall  be  connected 
phase-to-phase  in  resistance-grounded 
systems. 

§  77.904  Incorporation  by  reference. 

In  accordance  with  5  U.S.C.  552 (a> 
(1) ,  the  publications  to  which  references 
are  made  in  this  subpart  are  hereby  in¬ 
corporated  by  reference.  The  incorpo¬ 
rated  publications  are  available  for 
examination  at  each  (?oal  Mine  Health 
and  Safety  District  and  Subdistrict 
OflBce  of  MESA.  The  National  Electrical 
Codes  are  also  available  from  the  Na¬ 
tional  Fire  Protection  Association.  470 
Atlantic  Ave.,  Boston,  Mass.  02210.  The 
AIEE  publication  is  also  available  from 
the  Institute  of  Electrical  and  Elec¬ 
tronics  Engineers,  Inc.,  345  East  47th 
St.,  New  York,  N.Y.  10017.  Incorporation 
by  reference  provisions  approved  by  the 
Director  of  the  Federal  Register  on  (date 
to  be  inserted  prior  to  final  rulemaking  > . 

Subpart  K — Ground  Control 

§  77. 1090  Highballs,  pits  and  spoil 
banks;  plan. 

Each  operator  of  a  surface  coal  mine 
shall  establish  and  follow  a  ground  con¬ 
trol  plan,  approved  in  accordance  with 
the  pro'vlslons  of  §§  77.1000-1  through 
77.1000-6,  for  the  safe  control  of  all 
highwalls,  pits  and  spoil  banks  developed 
at  such  mine. 

§  77.10()()— 1  Filing  of  ground  ronlrol 
plan. 

Ground  control  plans  shall  be  filed 
with  the  District  Manager  of  the  Coal 
Mine  Health  and  Safety  District  in 
which  the  mine  is  located. 

§  77.1009—2  Mines  nilh  plans  on  tile 
on  the  effective  dale  of  this  sei'tion. 

(a)  Ground  control  plans  on  file  with 
the  District  Manager  for  mines  operat¬ 
ing  on  the  effective  date  of  this  sectkxi 
shall  be  considered  approved  imtil  such 
plans  are  reviewed  and  approved  or  dis¬ 
approved  in  accordance  with  -the  provi¬ 
sions  of  this  section. 

(b)  Mines  operating  on  the  effective 
date  of  this  section  that  have  ground 
control  plans  on  file  with  the  District 
Manager  shall  have  their  plans  reviewed 
within  one  year  from  the  effective  date 
of  this  section,  and  the  operator  shall  be 
advised  in  writing  of  the  approval  or  dis¬ 
approval  of  his  ground  control  plan. 

§  77.1000—3  Mines  without  plans  on 
file  on  the  effective  dale  of  this  sec¬ 
tion. 

(a)  Operators  of  new  mines  and  mines 
without  approved  ground  control  plans 
shall  sulmiit  a  ground  control  plan  to  the 
District  Manager  prior  to  the  commence¬ 
ment  of  excavatiwi. 
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(b>  The  operator  shall  be  advised  in 
writing  of  the  approval  or  disapproval 
of  his  ground  control  plan. 

§  77.1000—4  Revision  in  {crounil  fon> 
Irol  plans  prior  to  approval. 

If  the  District  Manager  determines 
that  revisions  are  required  before  a 
ground  control  plan  can  be  approved,  the 
revisions  required  shall  be  specified,  the 
operator  shall  be  afforded  an  opportunity 
to  discuss  the  revisions,  and  the  operator 
shall  be  given  not  less  than  30  days  to 
submit  revisions. 

§  77.1000—5  Modification  of  approved 
ground  control  plans. 

Each  operator,  prior  to  initiating  a 
modification  of  any  approved  ground 
control  plan,  shall  file  such  modification 
with  the  District  Manager.  The  operator 
shall  be  notified  in  writing  of  the  ap¬ 
proval  or  disapproval  of  his  modification. 
If  the  District  Manager  determines  that 
revisions  are  required  before  the  modifi¬ 
cation  can  be  approved,  the  revisions  re¬ 
quired  shall  be  specified  and  the  operator 
shall  be  afforded  an  opportunity  to  dis¬ 
cuss  the  revisions. 

§  77.1000—6  Information  required  in 
ground  control  plans. 

(а)  Ground  control  plans  shall  con¬ 
tain  the  following  information: 

( 1 )  Name  and  address  of  the  operator. 

(2)  Name,  identification  number  and 
address  of  the  mine. 

(3)  Geographic  location  of  all  pits. 

(4)  List  of  equipment  used  for  moving 
overburden  and  loading  coal. 

(5)  Description  of  the  mining  se¬ 
quence. 

(б)  General  characteristics  of  the 
strata. 

(7)  Average  height  and  angle  of  the 
highwall. 

(8)  Approximate  width  and  location 
of  highwall  benches. 

(9)  Approximate  width  of  pit. 

(10)  Minimiun  and  maximum  slope  of 
gi'ound  to  be  stripped. 

(11)  Angle  and  diameter  of  boreholes. 

(12)  Description  of  blasting  methods. 

(13)  Method  of  trimming  and  scaling 
the  highwall. 

(14)  Method  of  preventing  material 
from  rolling  into  the  pit  including  the 
distance  material  will  be  stripped  from 
the  highwall. 

(15)  Method  of  controlling  or  draining 
water. 

§  77.1000—7  Criteria  for  approval  of 
ground  control  plans. 

(a)  Each  ground  control  plan  shall  be 
considered  on  its  own  merits  in  providing 
protection  to  miners.  District  Managers 
shall  be  guided  by  the  following  criteria 
in  approving  ground  control  plans: 

(1)  All  loose  hazardous  material 
should  be  stripped  for  a  safe  distance 
from  the  top  edge  of  pits,  hlghwalls  and 
benches. 

(2)  Hazardous  highwall  areas  should 
be  scaled  by  a  safe  means  before  any 
other  work  is  performed  in  the  hazard¬ 
ous  area. 

(3)  Highwall  benches  should  be  re- 
'  quired  if  necessary  to  assure  that  scal¬ 


ing*  and  trimming  can  be  accomplished 
with  available  equipment. 

(4)  Hie  method  of  mining  should  min¬ 
imize  the  exposure  time  of  unprotected 
persons  near  the  highwall. 

(5)  The  width  and  height  of  benches 
should  be  consistent  with  the  type  of 
equipment  to  be  used  and  the  operation 
to  be  performed. 

(6)  Spoil  material  should  be  sloped  to 
the  angle  of  repose  or  other  measures 
taken  to  prevent  the  material  from  roll¬ 
ing  into  active  work  areas. 

(7)  Drilling  and  blasting  methods 
should  be  used  which  will  maximize 
highwall  stability. 

§  77.1001  Ground  cuiilrul  inspection 
and  inainlenance ;  general. 

Highwalls,  banks,  benches  and  terrain 
sloping  into  the  working  areas  shall  be 
examined  by  a  certified  person  within 
two  hours  before  each  operating  shift 
and  after  every  rain,  freeze  or  thaw  be¬ 
fore  men  work  in  such  areas;  and  such 
examinations  shall  be  made  and  recorded 
in  accordance  with  §  77.1713. 

§  77.1002  HigliHallis;  men  working. 

(a)  Persons,  other  than  those  neces¬ 
sary  to  correct  imsafe  conditions,  shall 
not  work  near  or  under  dangerous  high¬ 
walls  or  banks. 

(b)  Except  as  provided  in  paragraph 
(c)  of  this  section,  persons  shall  not  work 
between  equipment  and  the  highwall  or. 
spoil  bank  where  the  eqiiipment  may 
hinder  escape  from  falls  or  slides. 

(c)  Special  safety  precautions  shall  be 
taken  when  persons  are  required  to  per¬ 
form  repair  work  between  immobilized 
equipment  and  the  highwall  or  spoil 
bank  and  such  equipment  may  hinder 
escape  from  falls  or  slides. 

§  77.1003  Drilling:  equipment,  general. 

(a)  Drilling  equipment  that  is  to  be 
used  during  a  shift  shall  be  inspected 
each  shift  by  a  competent  person.  Equip¬ 
ment  defects  affecting  safety  shall  be 
reported. 

(b)  Drilling  equipment  defects  affect¬ 
ing  safety  shall  be  corrected  before  the 
equipment  is  used. 

§  77.1004  Roloratioii  of  cIrilU;  .Hure- 
guard^. 

(a)  When  a  drill  is  being  moved  from 
one  drilling  area  to  another,  drill  steel, 
tools,  and  other  equipment  shall  be 
secured  and  the  mast  placed  in  a  safe 
position. 

(b)  When  a  drill  helper  is  used,  his  lo¬ 
cation  shall  be  made  known  to  the  oper¬ 
ator  at  all  times  when  the  drill'  is  being 
moved. 

§  77. 100.>  Drill ;  operation. 

(a)  While  in  operation,  drills  shall  be 
attended  at  all  times. 

(b)  Persons  shall  not  drill  from  posi¬ 
tions  that  hinder  their  access  to  the  con¬ 
trol  levers,  or  from  insecure  footing  or 
staging,  or  from  atop  equipment  not  de¬ 
signed  for  this  purpose. 

(c)  Persons  shall  not  be  on  a  mast 
while  the  drill  bit  is  in  operation  imless 
a  safe  platform  is  provided  and  safety 
belts  are  used. 


(d)  Drill  crews  and  others  shall  stay 
clear  of  augers  or  drill  stems  that  are 
in  motion.  Persons  shall  not  pass  under 
or  step  over  a  moving  stem  or  auger. 

(e)  In  the  event  of  a  power  failure, 
drill  controls  shall  be  placed  in  the  neu¬ 
tral  position  until  power  is  restored. 

(f)  When  chum  drills  or  vertical  ro¬ 
tary  drills  are  used,  drillers  shall  not  be 
permitted  to  work  under  suspended  tools, 
and  when  collaring  holes,  inspecting,  or 
during  any  operation  in  which  tools  are 
removed  from  the  hole,  all  tools  shall  be 
lowered,  to  the  ground  or  platform. 

(g)  Where  horizontal  holes  are  drilled 
in  the  overburden,  a  careful  inspection  of 
the  face  of  the  highway  shall  be  made 
before  drilling  operations  begin,  and  all 
loose  hazardous  material  shall  be  re¬ 
moved  before  other  work  is  done,  or  the 
area  shall  be  vacated  and  posted. 

§77.1006  Collaring  liole»i. 

(a)  Starter  steels  shall  be  used  when 
collaring  holes  with  hand-held  drills.  , 

(b)  Persons  shall  not  hold  the  drill 
steel  while  collaring  holes,  or  rest  their 
hands  on  the  chuck  or  centralizer  while 
drilling. 

§  77.1007  Drill  liulo»:  guarding. 

Drill  holes  large  enough  to  constitute 
a  hazard  shall  be  covered  or  guarded. 

§  77.1008  Jarkhumniers:  operation: 

safeguard  ii. 

Persons  operating  or  working  near 
jackhammers  or  jackleg  drills,  or  other 
drilling  machines  shall  position  them¬ 
selves  so  that  they  will  not  be  struck  or 
lose  their  balance  if  the  drill  steel  breaks 
or  sticks. 

§  77.1009  .Vir  drills;  safeguards. 

Air  shall  be  turned  off  and  bled  from 
the  air  hoses  before  hand-held  air  drills 
are  moved  from  one  working  area  to  an¬ 
other. 

9.  Subparts  M.  N,  O,  P,  and  Q  are  re¬ 
vised  as  follows: 

Subpart  M — Maps 
§  77.1200  Mine  map. 

The  operator  shall  maintain  an  accu¬ 
rate  and  up-to-date  map  of  the  mine,  on 
a  scale  of  not  less  than  100  or  more  than 
500  feet  to  the  inch,  at  or  near  the  mine, 
in  an  area  chosen  by  the  mine  operator, 
with  a  duplicate  copy  on  file  at  a  sepa¬ 
rate  and  distinct  location,  to  minimize 
the  danger  of  destruction  by  fire  or  other 
hazard.  The  map  shall  show : 

(a)  Name  and  address  of  the  mine; 

(b)  The  property  or  bounds  i-j*  lines  of 
the  active  areas  of  the  mine: 

(c)  Contoiu:  lines  passing  through 
whole  niunber  elevations  of  the  coalbed 
being  mined.  The  spacing  of  such  lines 
shall  not  exceed  2 5 -foot  elevation  levels, 
except  that  a  broader  spacing  of  contour 
lines  may  be  approved  by  the  District 
Manager  for  steeply  pitching  coalbeds. 
Contour  lines  may  be  placed  on  overlays 
or  tracings  attached  to  mine  maps; 

(d)  The  general  elevation  of  the  coal¬ 
bed  or  coalbeds  being  mined,  and  the 
general  elevation  of  the  surface: 

(e>  Producing  or  abandoned  oil  and 
gas  wells  located  on  the  mine  property 
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and  the  location  of  all  oil  and  gas  pipe¬ 
lines  on  the  mine  property; 

<f )  Ihe  location  and  elevation  of  any 
body  of  water  dammed  or  held  back  in 
any  portion  of  the  mine;  provided,  how¬ 
ever,  such  bodies  of  water  may  be  shown 
on  overlays  or  tracings  attached  to  the 
mine  maps; 

(g)  All-prospect  drill  holes  that  pene¬ 
trate  the  coalbed  or  coalbeds  being  mined 
on  the  mine  property; 

(h)  All  auger  and  strip  mined  areas  of 
the  coalbed  or  coalbeds  being  mined  on 
the  mine  property  together  with  the  line 
of  maxium  depth  of  holes  drilled  during 
auger  mining  operations ; 

(i)  All  worked  out  and  abandoned 
areas; 

(j)  The  location  of  overhead  power- 
Unes,  railroad  tracks  and  public  high¬ 
ways  leading  to  the  mine,  and  mine 
buildings  of  a  permanent  nature  with 
identifying  names  shown; 

(k)  Underground  mine  workings,  ac¬ 
tive  or  abandoned,  in  imderlying,  over- 
lying,  or  in  the  same  coalbed(s)  and 
within  1,000  feet  in  any  direction  of  the 
active  areas  of  the  mine;  provided,  how¬ 
ever,  such  workings  may  be  shown  on 
overlays  or  tracings  attached  to  the  mine 
map; 

<1)  The  location  and  description  of  at 
least  two  permanent  base  line  points, 
and  the  location  and  description  of  at 
least  two  permanent  elevation  bench 
marks  used  in  connection  with  establish¬ 
ing  or  referencing  mine  elevation  sur¬ 
veys;  and 

(m)  The  scale  of  the  map. 

§  77.1200—1  Teinporary_  nolalions.  ro- 
visionft  and  ttupplenientx. 

(a)  Mine  maps  shall  be  revised  and 
,  supplemented  at  intervals  of  not  more 

than  6  months  on  the  basis  of  a  survey 
made  or  certified  as  required  by  S  77.1201. 

(b)  Mine  maps  shall  be  kept  up-to- 
date  by  temporary  notations.  Up-to-date 
is  interpret^  to  mean  at  least  once  a 
month.  Temporary  notations  shall  in¬ 
clude: 

(l)  Areas  where  overburden  has  been 
removed;  and 

(2)  Areas  where  cool  has  been  re¬ 
moved,  either  by  surface  mining  or  an¬ 
gering. 

§  77.1201  OrtiHi'alion  of  niiiio  iiiup. 

The  mine  map  shall  be  made  or  certi¬ 
fied  by  an  engineer  or  surveyor  regis¬ 
tered  by  any  S&te. 

§  77.1202  Availability  of  mine  nlap. 

The  mine  map  maintained  in  accord¬ 
ance  with  the  provisions  of  !  77.1200 
shall  be  available  for  inspection  by  the 
Secretary  or  his  authorized  representa¬ 
tive. 

§  77.1203  Mine  closure;  tiling  of  map 
with  Secretary  or  hi*  representative. 

Whenever  an  operator  permanently 
closes  or  abandons  a  coal  mine,  he  shall 
promptly  notify  the  Coed  Mine  Health 
and  Safety  District  or  Subdistrict  Ofl&ce 
for  the  area  in  which  the  mine  is  located 


of  such  closure.  Within  60  days  after  the 
permanent  closure  or  abandtmment  d  a 
mine,  the  operator  shall  file  wl^  the 
Secretary  or  his  authenrized  representa¬ 
tive,  a  copy  of  the  mine  map  revised  and 
supplemented  to  the  date  of  the  closure. 
Such  copy  of  the  mine  map  shall  be  cer¬ 
tified  by  an  engineer  or  surveyor  regis¬ 
tered  by  any  State. 

Subpart  N — Explosives  and  Blasting 
§  77.1300  Kxpl«>*ivc  material;  general. 

Explosives,  blasting  agents,  detonators, 
or  any  other  related  blasting  device  or 
material  shall  not  be  stored,  transported, 
carried,  handled,  charged,  fired,  de¬ 
stroyed  or  otherwise  used,  employed  or 
disposed  of  by  any  person  at  a  coal  mine 
except  in  accordance  with  the  storage 
provisions  of  Bureau  of  Alcohol,  Tobacco 
and  Firearms  regulations  in  27  CFR  Sub¬ 
part  J  of  Part  181,  and  as  prescribed  in 
this  subpart. 

§  77.1.301  Magu/.inc:  l(H’aliitit. 

ia>  In  addition  to  the  magazine  loca¬ 
tion  requirements  of  Bureau  of  Alcohol, 
Tobacco  and  Firearms  regulations  in  27 
CFR  Subpart  J  of  Part  181  the  magazine 
shall  be:  - 

(1)  Located  outside  the  blasting  area, 
and 

(2)  Located  at  distances  from  any  of¬ 
fice,  shop,  tipple  or  plant,  wash  and 
changehouse,  and  any  stationary  equip¬ 
ment,  structure  or  faculty  used  in  the 
mine  operation  including  fans,  fan  hous¬ 
ings,  mine  openings,  dams  and  electrical 
transformers  or  substation  installations 
as  specified  for  “inhabited  buUdings”  in 
the  “American  Table  of  Distances  for 
Storage  of  Explosives”  as  revised  and  ap¬ 
proved  by  the  Institute  of  Makers  of  Ex¬ 
plosives  (IME) — ^November  5,  1971,  and 
published  in  the  Code  for  the  Manufac¬ 
ture,  Transportation,  Storage,  and  Use 
of  Explosive  Materials  1973,  NFPA  No. 
495,  pages  59  through  62. 

§  77.1302  Magazine ;  sitoragt'. 

In  addition  to  storage  provisions  of 
Bureau  of  Alcohol,  Tobacco  and  Firearms 
regulations  in  27  CFR  Subpart  J  of  Part 
181,  the  foUowing  shall  apply : 

<a)  Ammonium  nitrate-fuel  oU  blast¬ 
ing  agents  shall  be  s^arated  from  ex¬ 
plosives  or  detonating  cord  stored  in  the 
same  magazine  and  in  such  a  manner 
that  oU  does  not  contaminate  the  ex¬ 
plosives  or  detonating  cord. 

(b)  The  magazines  shall  be  detached 
structures  located  at  least  50  feet  away 
from  that  p>oint  or  area  directly  beneath 
powerlines. 

(c)  TThe  magazine  area  shall  be  posted 
with  appropriate  danger  signs  which  are 
so  located  that  a  bullet  passing  in  the 
direction  of  the  sign  wUl  not  strike  the 
magazine. 

(d)  The  magazines  shaU  be  unheated 
unless  heating  can  be  provided  in  a  man¬ 
ner-  that  does  not  create  a  fire  or  explo¬ 
sion  hazard. 

<e)  Containers  of  explosives  or  blast¬ 
ing  agents  shall  be  stacked  In  a  stable 
manner,  but  not  more  than  8  feet  high. 


§  77.1303  Pcr«on8  permitted  t«)  iim-  ex¬ 
plosives. 

(a)  Each  blasting  operation  shall  be 
under  the  direct  supervision  of  a  person 
trained  and  experienced  In  the  handling 
of  explosives  and  blasting  agents. 

<b)  Trainees  shall  work  under  tlie  di¬ 
rect  supervision  of  and  in  the  immediate 
pres^ce  of  a  trained  and  experienced 
person. 

§  .7.1304  Transport  of  oxplosn.--  «>r 
blasting  agent*. 

la)  Vehicles  used  to  transport  explo¬ 
sives  shall  have  substantially  constructed 
bodies,  no  sparking  metal  exposed  in  the 
cargo  space,  and  shall  be  equipped  with 
suitable  sides  and  tall  gates.  Explosives 
shall  not  be  piled  higher  than  the  side 
or  end  of  the  cargo  space. 

<b)  Vehicles  used  to  transport  explo¬ 
sives  or  blasting  agents  shall  be  main¬ 
tained  in  good  condition  and  shall  be 
operated  at  a  safe  speed  and  in  accord¬ 
ance  with  safe  operating  practices. 

(c)  Vehicles  containing  explosives  or 
blasting  agents  shall  be  posted  with  ap¬ 
propriate  warning  signs. 

(d)  Other  materials  or  supplies  shall 
not  be  placed  on  or  in  the  cargo  space 
of  a  vehicle  containing  explosives,  except 
for  properly  sectired  nonsparking  equip¬ 
ment  used  expressly  in  the  handling  of 
such  explosives. 

(e)  Explosives  or  blasting  agents  shall 
be  transported  in  separate  vehicles  from 
detonators  unless  in  closed  containers 
separated  by  4  inches  of  substantially 
fastened  hardwood  or  equivalent  parti¬ 
tion. 

(f)  Explosives  or  blasting  agents  shall 
be  transported  without  undue  delay  and 
over  routes  and  at  times  that  expose  a 
minimum  number  of  persons. 

(g)  Only  persons  necessary  for  safe 
transport  shall  ride  in  vehicles  contain¬ 
ing  explosives  or  blasting  agents. 

(h)  Vehicles  shall  be  attended  while 
loaded  with  explosives  or  blasting  agents 
except  in  areas  where  charging  ts  in 
progress. 

(i)  When  vehicles  cemtaining  explo¬ 
sives  or  blasting  agents  are  parked,  the 
brakes  shall  be  set,  the  motive  power 
shut  off  unless  utilized  to  discharge  bulk 
blasting  agents.  'Die  vehicle  shall  be  pro¬ 
vided  with  chocks  and  the  vehicle 
blocked  securely  against  rolling  when 
parked  on  a  gr^e. 

<j)  Vehicles  containing  explosives  or 
blasting  agents  shall  not  be  taken  to  a 
repair  garage  or  shop  for  any  purpose. 

(k)  Vehicles  used  to  transport  blast¬ 
ing  agents  to  the  blasting  site  shall  have 
substantially  constructed  bodies  with  no 
zinc  or  coimer  exposed  In  the  cargo  space. 
If  an  end  screw  is  used  to  discharge  the 
blasting  agents  frmn  the  vehicle,  the  c<m- 
veym*  shall  be  ccmstructed  to  prevent 
develomnent  excessive  Internal  pres- 
stire  and  frictional  heat  In  the  blasting 
agent. 

(l)  Over-the-road,  dr(H>-off  vans  c<m- 
talnlng  blasting  agents  shall  be  effec- 
tlvdy  vaitUated  with  at  least  two 
screened  ventilation  opralngs  near  the 
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floor  and  the  ceiling  when  serving  as  a 
storage  facility,  but  these  ventilation 
openings  shall  be  closed  off  securely  dur¬ 
ing  transport  of  the  blasting  agent. 

(m)  Caution  shall  be  exercised  in  the 
movement  of  the  vehicle  in  the  blasting 
area  to  avoid  driving  the  vehicle  over  or 
dragging  hoses  over  firing  lines,  detona¬ 
tor  wires,  explosives,  blasting  agents  or 
detonators. 

§  77.1303  Priming  of  cxplosi\e>.  or 
l>ia!<ling  agents. 

(a)  Primers  shall  be  made  up  only  at 
the  time  of  charging  and  as  close  to  the 
blasting  area  as  conditions  allow. 

(b)  Primers:  (1)  Containing  a  detona¬ 
tor  shall  be  prepared  with  the  detonator 
contained  securely  and  completely  within 
the  explosive  charge  or  within  a  st^itable 
tunnel  or  cap  well. 

(2)  Using  detonating  cord  shall  be  pre¬ 
pared  with  the  detonating  cord  threated 
through,  attached  securely  to,  or  other¬ 
wise  in  intimate  contact  with  the  explo¬ 
sive  charge. 

(c)  Adequate  priming  shall  be  em¬ 
ployed  to  minimize  misfires,  toxic  fumes, 
and  poor  performance. 

(di  O^y  nonsparking  implements 
shall  be  used  to  punch  holes  in  an  ex¬ 
plosive  cartridge. 

(e)  Tamping  poles  shall  be  of  wood  or 
other  material  acceptable  to  MESA. 
Couplers  of  tamping  poles  shall  be  of 
nonsparking  materials. 

(f)  Tamping  shall  not  be  done  di¬ 
rectly  on  a  primer. 

(g)  Charging  of  boreholes  shall  be  sus¬ 
pended  and  persons  withdrawn  from  the 
blasting  area  to  a  safe  location  upon  the 
approach  and  progress  of  an  electrical 
storm. 

§  77.1.306  Firing  of  explo>ive  charges. 

(a)  Safety  fuse  and  blasting  cap  ini¬ 
tiation  shall  not  be  used. 

(b)  Electrical  blasts  shall  be  fired  only 
with  instruments  designed  specifically 
for  initiating  electrical  detonators,  and 
having  adequate  capacity  for  the  num¬ 
ber  of  electrical  detonators,  the  resist¬ 
ance  of  the  blasting  circuit  and  the  type 
of  blasting'circuit  used. 

(c)  A  person  trained  and  experienced 
in  the  handling  of  explosives  and  blast¬ 
ing  agents  and  who  is  authorized  by  the 
operator  to  fire  the  shots  shall  control 
the  electrical  firing  device. 

(d)  Electric  blasting  caps  of  differ¬ 
ent  manufacturers  shall  not  be  used  in 
the  same  circuit.  * 

(e)  Blasting  circuits  and  electric 
blasting  caps  which  are  capable  of  being 
initiated  by  conventional  power  sources 
shall  be  protected  from  sources  of  ex¬ 
traneous  electricity. 

(f)  When  blasting  electrically,  a 
basting  galvanometer,  or  other  instru¬ 
ments  that  are  specifically  designed  for 
testing  blasting  circuits,  shall  be  used 
to  test : 

(1)  Resistance  of  individual  series  or 
the  resistance  of  multiple  balance^  series 
to  be  connected  in  parallel  prior  to  their 
connection  to-the  blasting  line, 

(2)  Continuity  of  blasting  lines  prior 
to  the  connection  of  electric  blasting  cap 
series,  and 


(3)  Total  blasting  circuit  resistance 
prior  to  connection  to  the  power  source. 

(g)  Except  when  being  tested  for 
continuity  or  resistance: 

(1)  Electric  blasting  caps  shall  be  kept 
shunted  until  being  connected  to  the 
blasting  line  or  wired  into  a  blasting  cir¬ 
cuit, 

(2)  Wired  rounds  shall  be  kept 
shimted  until  being  connected  to  the 
blasting  line,  and 

(3)  Blasting  lines  shall  be  kept 
shunted  until  immediately  before  blast¬ 
ing. 

(h)  Blasting  lines  shall  be  properly 
insulated  and  kept  in  good  repair. 

(i)  Electric  blasting  shall  be  prohib¬ 
ited  in  the  vicinity  of  operating  radio 
frequency  (RP)  transmitters  except 
within  clearances  as  published  in  the  In¬ 
stitute  of  Makers  of  Explosive  (IME), 
Publication  No.  20,  March  1971,'  “Safety 
Guide  for  the  Prevention  of  Radio  Fre¬ 
quency  Radiation  Hazards  in  the  Use  of 
Electric  Blasting  Caps.” 

(j)  Appropriate  W'arning  signs  shall 
be  posted  on  all  roads  within  350  feet 
of  charging  operations,  when  blasting 
electrically,  prohibiting  the  use  of  mobile 
radio  transmitters  except  in  accordance 
with  paragraph  (i)  of  this  section. 

§  77.1307  Detunaliiig  curd. 

(a)  Delay  connectors  shall  be  treated 
and  handled  with  the  same  safety  pre¬ 
cautions  as  detonators. 

(b)  Detonating  cord  shall  not  be  used 
if  it  has  been  kinked,  bent  sharply  or 
otherwise  damaged. 

(c)  The  line-^of  detonating  cord  ex¬ 
tending  out  of  a  borehole  shall  be  cut 
from  the  supply  spool  after  the  primer  is 
correctly  positioned  and  the  fine  secured. 

(d)  All  detonating  cord  knots  shall  be 
tight  and  all  connections  shall  be  kept  at 
right  angles  to  the  trunk  lines. 

§  77.1308  Bla»iting  area. 

(a)  Substantial  non-conductive  closed 
containers  shall  be  used  to  carry  explo¬ 
sives  other  than  blasting  agents  to  the 
blasting  area. 

(b)  Explosives  or  blasting  agents  shall 
be  kept  separated  from  detonators  until 
charging  is  started. 

(c)  Smoking  and  open  flame  shall  not 
be  permitted  within  50  feet  of  the  area 
in  which  explosives  or  blasting  agents  are 
being  handled  and  used. 

(d)  Unused  explosives,  blasting  agents 
and  detonators  shall  be  moved  to  a  safe 
location  as  soon  as  practical  after  charg¬ 
ing  operations  are  completed. 

(e)  Boreholes  shall  be  stemmed  imme¬ 
diately  after  charging.  Shots  shall  be 
fired  as  soon  as  practical  after  stemming 
has  been  completed. 

(f)  Areas  in  which  charged  holes  are 
being  finally  prepared  for  firing  shall  be 
guarded,  or  barricaded  and  posted,  or 
flagged  against  unauthorized  entry. 

(g)  Work  activities  may  be  conducted 
within  the  blasting  area  containing 
charged  holes.  Provided,  That: 

(1)  Detonating  cord  i^all  be  protected 
from  [diysical  damage, 

(2)  R^ueling  operations  shall  not  be 
conducted  within  a  horizontal  distance 
of  100  feet  of  a  charged  hole. 


(3)  Burning,  cutting  or  welding  shall 
not  be  conducted  within  a  horizontal  dis¬ 
tance  of  100  feet  of  a  charged  hole  un-  . 
less  such  work  is  done  in  a  fire  resistant 
enclosure, 

(4)  Eirilling  operations  shall  not  be 
conducted  within  a  horizontal  distance 
of  25  feet  of  a  charged  hole,  and 

(5)  Energized  electric  equipment  and 
energized  power  distributicm  circuits  in¬ 
cluding  trailing  cables  and  feeder  cables 
shall  not  be  within  a  horizontal  distance 
of  50  feet  of  a  charged  hole. 

(h)  Ample  warning  shall  be  given  be¬ 
fore  blasts  are  fired.  All  persons  shall  be 
removed  from  the  blasting  area. 

(i)  The  firing  of  blasts  shall  be  con¬ 
ducting  during  daylight  hours,  except  in 
shafts  and  slopes  driven  to  depths  where 
no  flying  material  can  reach  the  surface. 

(j)  Blasting  areas  shall  not  be  reen¬ 
tered  after  firing  until  dangerous  con¬ 
centrations  of  smoke,  dust  and  fumes 
have  been  reduced  to  safe  limits. 

(k)  Special  precautions  shall  be  taken 
when  blasting  in  close  proximity  to 
underground  operations,  and  no  blast¬ 
ing  shall  be  done  that  would  be  hazardous 
to  persons  working  underground. 

§  77.1.309  Misfires  and  duniaged  expUi- 
sives  or  blasting;  agents. 

(a)  Damaged  or  deteriorated  explo¬ 
sives  or  blasting  agents  shall  be  destroyed 
in  a  safe  manner  under  the  instructions 
of  the  explosives  or  blasting  agents  man¬ 
ufacturer  or  his  designated  agent. 

(b)  Misfires  shall  be  reported  to  the 
proper  supervisor  and  shall  be  disposed 
of  safely  before  any  other  work  is  per¬ 
formed  in  that  blastitig  area. 

(c)  No  person  shall  return  to  a  mis¬ 
fired  hole  for  at  least  15  minutes. 

(d)  If  explosives  or  blasting  agents 
are  suspected  of  burning  in  a  hole,  all 
persons  in  the  blasting  area  shall  move 
to  a  safe  location  and  no  person  shall 
return  to  the  hole  for  at  least  one  hour. 

(e)  Blasted  areas  shall  be  examined  for 
undetonated  explosives  or  blasting  agents 
after  each  blast  and  undetonated  ex¬ 
plosives  or  blasting  agents  found  shall 
be  disposed  of  in  accordance  with  para¬ 
graph  (a)  of  this  section. 

(f)  Holes  shall  be  not  be  drilled  w'here 
there  is  danger  of  intersecting  a  charged 
or  misfired  hole. 

§  77.1310  Blasting  agents:  sperial  pi-o- 
visions. 

Ammonium  nitrate  and  the  compo¬ 
nents  used  for  the  sensitizing  thereof 
shall  be  stored,  mix^,  transported  and 
used  in  accordance  with  the  recom¬ 
mendations  in  Bureau  of  Mines  Infor¬ 
mation  Circular  8179,  “Safety  Recom¬ 
mendations  for  Sensitized  Ammonium 
Nitrate  Blasting  Agents,  1963.” 

§  77.131 1  Incorporation  bv  reference. 

In  accordance  with  5  U.S.C.  552(a)  (1> , 
the  publications  to  which  references  are 
made  in  Subpart  A  of  this  part  and  in 
this  subpart  are  hereby  incorporated  by 
reference  and  made  a  part  hereof.  The 
incorporated  publications  are  available 
for  examination  at  each  Coal  Mine 
Health  and  Safety  District  and  Subdis¬ 
trict  Office  of  MESA.  Bureau  of  Alcohol. 
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Tobacco  and  Fireanus  regulations  and 
Department  of  Transportatimi  regula¬ 
tions  are  available  from  the  U£.  Govern¬ 
ment  Printing  Office,  Washington,  D.C. 
20402.  The  Code  for  the  Manufacture, 
Transportation,  Storage,  and  Use  of  Ex¬ 
plosive  Materials  1973,  NFPA  No.  495  iS' 
available  from  the  National  Fire  Pro¬ 
tection  Association,  470  Atlantic  Ave., 
Boston,  Mass.  02210.  IME  Publication  No. 
20,  March  1971  is  available  frmn  the  In¬ 
stitute  of  Makers  of  Explosives,  420 
Lexington  Ave.,  New  York,  N.Y.  10017. 
Bureau  of  Mines  Information  Circular 
8179  is  available  from  the  Assistant  Ad¬ 
ministrator — Technical  Support,  MESA, 
4015  Wilson  Blvd.,  Arlington,  Va.  22203. 
Incorporation  by  reference  provisions 
approved  by  the  Director  of  the  Federal 
Register  on  (date  to  be  Inserted  prior  to 
final  rulemaking) . 

Subpart  O — Hoisting,  Elevators,  and 
Manlifts 

§  77.1400  Hoists  and  other  hoiKtiii^ 

devices. 

The  standards  set  forth  in  §§  77.1400 
through  77.1405-1,  apply  to  hoists  and 
other  hoisting  devices,  together  with 
their  appurtenances,  u.sed  to  transport 
persons. 

§  77.1401  .4utoiiiattc  controls  and 

brakes. 

Hoists  and  other  hoisting  devices  shall 
be  equipped  with  overspeed  controls, 
overtmvel  controls,  automatic  stop  con¬ 
trols  and  brakes.  Such  controls  and 
brakes  shall  be  protected  from  the 
weather  to  prevent  malfunction  and 
shall  perform  as  prescribed  In  5§  77.- 
1401-1  through  77.1401-6. 

§  77.1401—1  Overspeed  controls. 

Overspeed  controls  on  hoists  and  other 
hoisting  devices  shall  be  directly  driven 
from  the  hoist  drum  or  drum  shaft  and, 
when  activated,  shall  interrupt  the  pow¬ 
er,  set  the  hoist  drum  brakes,  and  bring 
the  conveyance  to  a  safe  stop.  Over- 
speed  activation  for  hoists  and  other 
hoisting  devices  shall  be  at  a  setting  hot 
to  exceed  115  percent  of  the  rated  safe 
man  hoisting  speed.  Deceleration  for 
hoists  and  other  hoisting  devices  shall 
not  be  greater  than  6  feet  per  second  per 
second. 

§  77.1401—2  Ovcrtravcl  controls. 

Overtravel  controls  shall  be  provided 
on  all  hoists  and  other  hoisting  devices 
to  automatically  prevent  overtravel  of 
the  conveyance.  These  cmitrols  shall  be 
driven  frwn  the  hoist  drum  or  drum 
shaft,  or  activated  by  the  conveyance 
travel  to  bring  the  conveyance  to  a  safe 
stop. 

§  77.1401—3  Automatic  stop  controls. 

Holsts  and  other  hoisting  devices 
shall  be  equipped  with  controls  which 
will  cause  automatic  application  of  the 
brakes  in  case  of  operator  or  power  fail¬ 
ure.  A  manual  override  of  the  controls 
shall  be  provided  to  permit  lowering  the 
conveyance  by  means  of  the  brakes  in 
case  of  anergency. 


§  77.1401-4  Brakes. 

Hoists  and  other  hoisting  devices  shall 
be  equipped  with  at  least  two  indepen¬ 
dent  brakes,  one  of  which  shall  be  on 
the  drum.  Ekich  brake  sludl  be  csqiable 
of  safely  stopping  a  fully  loaded  convey¬ 
ance  traveling  at  the  maximum  allow¬ 
able  hoisting  s{>eed  and  holding  the 
fvilly  loaded  conveyance  at  any  point. 
These  two  brakes  shall  be  operable  at 
all  times.  The  mechanism  that  operates 
the  brakes  shall  be  guarded  to  prevent 
material  or  tools  from  accidentally  foul¬ 
ing  or  jamming  the  brake  system.  These 
two  brakes  shall  be  arranged  so  that  the 
failure  of  one  brake  will  not  interfere 
with  proper  operation  of  the  other  brake. 
Persons  shall  not  be  lowered  by  the 
brakes  alone,  except  as  provided  in 
§  77.1401-3. 

§  77. 1401— .3  iiiilir:«lor>. 

An  accurate  and  reliable  indicator  of 
the  position  of  the  conveyance  shall  be 
provided  except  where  the  conveyance 
Is  visible  at  all  times  to  the  operator. 
The  indicator  shall  be  driven  from  the 
hoist  drum  or  drum  shaft  by  a  chain, 
gear  or  other  direct  drive  and  show  the 
position  of  the  conveyance  at  all  times. 
This  indicator  shall  be  placed  so  that 
it  Is  in  clear  view  of  the  operator. 

§  77.1402  Rated  eaiMicity. 

Loads  transported  by  hoists  and  other 
hoisting  devices  shall  not  exceed  rated 
capacities  of  the  hoist,  conveyance,  rope, 
rope  fastenings  used,  and  the  static  load 
safety  factors  of  the  rog^  as  prescribed 
in§  77.1402-l(b). 

§  77.1402—1  Wire  ro|H‘»  and  Mir«-  rope 
attaeliiueiilH. 

(a)  American  National  Standards  In¬ 
stitute  “Specifications  for  the  Use  of 
Wire  Ropes  for  Mines,”  Mil. 1-1960,  shall 
be  used  as  a  guide  in  the  use,  selection, 
installation,  and  maintenance  of  wire 
ropes  used  for  hoisting. 

(b)  The  following  static  load  safety 
factors  shall  be  used  for  selecting  ropes 
to  be  used  on  hoists  and  for  determining 
when  such  ropes  shall  be  removed  from 
hoists: 


Lengtii  of  rop«  In  shaft 
vfeot) 

Minimum 
factor  of 
safety 

fi).’wrope)  . 

Mittimum 
hictor  of 
safety 
fremore) 

.’iOO  or  leas .  . 

K 

6.4 

.101  to  1,000 . . 

7 

.1,8 

1,001  to  2,000 . 

c, 

5.0 

2,001  to  3,000 . 

;> 

4.3 

3,001  or  more . 

4 

3.6 

(c)  Wire  rope  shall  be  removed  when 
inspection  ^ows: 

(1)  Six  randomly  distributed  broken 
wires  In  one  rope  lay  or  three  broken 
wires  in  one  standard  in  one  rope  lay. 
Snagged,  nicked  or  severely  bent  wires 
shall  be  counted  as  broken  wires ;  or 

(2)  Abrasion,  scrubbing  or  peenlng 
causing  loss  of  more  than  %  the  original 
diameter  of  the  outside  Individual  wires; 
or 

(3)  Hb^idence  of  rope  deterioration 
from  corrosltm;  or 


<4)  Kinking,  crushing  or  other  damage 
that  results  in  distortion  of  the  rope 
structure;  or 

(5)  Reduction  in  nominal  rope  diam¬ 
eter  determined  as  follows: 

(i)  inch  for  rope  diameters  up  to 
and  including  ^6  inch; 

(ii)  Vki  inch  for  rope  diameters  %  inch 
to  V2  inch  Inclusive: 

(ill)  %4  inch  for  rope  diameters 
inch  to  %  inch  Inclusive; 

(Iv)  %«-inch  for  rope  diameters  ’a  inch 
to  IVa  inches  inclusive; 

<v)  %o  inch  for  roF>e  diameters  I’ii 
inches  to  IMi  inches  inclusive; 

(vi)  Rope  diameters  over  IV2  inches, 
as  reewnmended  by  the  wire  rope  manu¬ 
facturer. 

(d)  Wire  rope  attachments  shall  be 
replaced  when  inspection  shows: 

(1)  Improper  installation  of  attach-  - 
ment;  or 

<2)  Cracked,  deformed,  excessively 
worn,  or  loosened  attachments;  or 

<3)  Wire  rope  slippage  at  att^hment: 
or 

(4)  More  than  one  broken  wire  at  tlie 
point  of  attachment  of  a  spelter  filled  or 
swaged  attachment. 

§  77.1  102— 2  Maximum  load;  ponlin^. 

The  operator  shall  designate  and  con¬ 
spicuously  post  on  each  conveyance  tlie 
maximiun  number  of  persons  permitted 
to  ride  on  the  conveyance. 

§  77. 1 402—3  RridI*'  chahiM  »»r  ^al^le^. 

Each  conveyance  shall  be  provided 
with  two  bridle  chains  or  cables  which 
are  connected  securely  to  the  rope  at 
least  3  feet  above  Uie  socket  or  at  least 
3  feet  above  the  last  rope  clip  if  a  thim¬ 
ble  Is  used  and  which  are  securely  fas¬ 
tened  to  the  conveyance. 

§  77.1403  Insp43CtH>n  and  mainlrnaiirt*. 

(a)  Hoists  and  other  hoisting  devices 
shall  be  inspected  daily  when  in  use  and 
such  inspections  shall  Include,  but  not  be~ 
limited  to,  the  following: 

(DA  visual  inspection  of  the  rope  for 
wear,  broken  wires,  and  corrosion,  espe¬ 
cially  at  excessive  strain  points; 

(2)  An  inspection  of  the  rope  fasten¬ 
ings  for  defects: 

(3)  An  inspection  of  the  conveyance 
for  loose,  missing,  or  defective  parts; 

(4)  An  inspection  of  sheaves  for  bro¬ 
ken  flanges,  defective  bearings,  rope 
alignment,  and  proper  lubrication;  and 

<5)  An  inspection  of  the  automatic 
controls,  indicator,  and  brakes. 

(b)  A  report  of  the  dally  inspections 
shall  be  signed  by  the  person  making 
such  inspection  and  the  report  shall  be 
signed  or  countersigned  by  any  of  the 
persons  listed  in  S  77.1713(d). 

(c)  Prior  to  each  working  sliift,  and 
before  a  hoist  or  other  device  is  returned 
to  service  after  it  has  been  out  of  normal 
service  for  any  reason,  and  if  a  change 
of  hoistmen  Is  made  for  any  reason,  it 
shall  be  operated  by  the  holstman 
through  one  complete  cycle  of  operation 
before  any  perswi  is  permitted  to  be 
transported. 

(d)  The  ropes  of  hoists  and  other 
hoisting  devices  shall  be  kept  well  lubrl- 
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cated  from  end  to  end  as  recommended 
by  the  manufacturer. 

(e)  Persons  shall  not  be  permitted  to 
ride  on  a  conveyance  with  tools  or  mate¬ 
rials  other  than  small  hand  tools. 

§  77.1  104  QiialifitHl  liointmaii. 

Hoists  and  other  hoisting  devices  shall 
be  under  the  control  of  and  operated  by 
a  qualified  hoistman  w'hen  persons  are 
being  transported,  except  for  automat¬ 
ically  operated  hoists. 

§  77.1  t0.>  (^oniniiiiiit'atioii-. 

There  shall  be  at  least  two  effective 
methods  approved  by  the  Secretary  of 
signaling  between  each  station  and  the 
hoistman,  one  of  which  shall  be  by  voice 
transmission. 

§  77.1  103—1  .Slainlard  signaliiip  «-«k1»*. 

A  standard  code  of  hoisting  signals 
shall  be  adopted,  used,  and  conspicuously 
posted  within  easy  view  of  the  hoistman 
and  at  each  station.  Movement  of  a  con¬ 
veyance  on  a  single  audible  signal  shall 
be  prohibited  unless  preceded  by  a  pre¬ 
liminary  signal. 

§  77.1-106  Klovaloi'N. 

Elevators  shall  comply  with  the  re¬ 
quirements  of  American  National  Stand¬ 
ards  Institute  (ANSI)  A17.1-1971  with 
addenda  A17.1A-1972.  A17.1B-1973  and 
A17.1C-1974,  and  shall  be  inspected  in 
accordance  with  ANSI  A17.2-1973  and 
§  77.1403. 

§  77.1107  Manlifl.. 

Manlifts  shall  be  installed,  main¬ 
tained,  inspected,  and  operated  in  ac¬ 
cordance  with  the  requirements  of  the 
American  Society  of  Mechanical  Engi¬ 
neers  (ASME)  “Safety  Standard  for 
Manlifts”  USAS  A90.1-1969  and  ad¬ 
denda  ANSI  A90.1A-1972. 

§  77.1  108  Ini'orporulion  Ity  rcferfiu-c. 

In  accordance  with  5  US.C.  552(a)  (1) , 
the  publications  to  which  references  are 
made  in  this  subpart  are  hereby  incor¬ 
porated  by  reference  and  made  a  part 
hereof.  The  incorporated  publications 
ai-e  available  for  examination  at  each 
Coal  Mine  Health  and  Safety  District 
and  Subdistrict  Office  of  MESA.  ANSI 
publications  are  also  available  from  the 
American  National  Standards.  Inc.,  1430 
Broadway,  New  York,  N.Y.  10018.  ASME 
publications  are  also  available  from  the 
American  Society  of  Mechanical  Engi¬ 
neers,  345  E.  47th  St.,  New  York,  N.Y. 
10017.  Incorporation  by  reference  pro¬ 
visions  approved  by  the  Director  of  the 
Federal  Register  on  (date  to  be  inserted 
prior  to  final  rulemaking) . 

Subpart  P — Auger  Mining 
§  77.1300  Auger  luiniiig;  planning. 

Auger  mining  shall  be  planned  and 
conducted  by  the  curator  to  insure 
against  any  hazard  to  underground 
workings  located  at  or  near  such  auger 
operations  and  all  auger  holes  shall  be 
located  so  as  to  prevent; 

(a)  The  disruption  of  the  ventilation 
syst^  of  any  active  imderground  mine. 

(b)  Inundation  hazards  from  surface 


water  entering  any  active  underground 
mine. 

(c)  Damage  to  the  roof  and  ribs  of 
active  underground  woilrlngs. 

(d)  Intersection  of  auger  holes  with 
underground  mine  workings  known  to 
contain  dangerous  quantities  oi  im¬ 
pounded  water. 

§  77.1.301  Auger  mining:  in*ipei'tion<>. 

(a)  The  face  of  all  highwaUs,  to  a  dis- 
tace  of  25  feet  on  both  sides  of  each 
dialling  site,  shall  be  inspected  by  a  cer¬ 
tified  person  before  any  auger ing  opera¬ 
tion  is  begun,  and  at  least  once  during 
each  coal  producing  shift,  and  all  loose 
hazardous  material  shall  be  removed 
from  the  drilling  site  before  persons  are 
permitted  to  enter  the  drilling  area.  The 
results  of  all  such  inspections  shall  be 
recorded  daily  in  a  book  approved  by  the 
Secretary. 

(b)  In  addition,  the  face  of  all  high- 
walls,  to  a  distance  of  25  feet  on  both 
sides  of  each  drilling  site,  shall  be  in¬ 
spected  frequently  by  a  certified  person 
dui’ing  any  auger  operation  conducted 
either  during  or  after  a  heavy  rainfall, 
or  during  any  period  <rf  intermittent 
freezing  and  thawing  and  the  results  of 
such  inspections  shall  be  recorded  as  pro¬ 
vided  in  paragraph  (a)  of  this  section. 

(c)  When  an  auger  hole  penetrates 
an  abandoned  or  mined  out  area  of  an 
underground  mine,  tests  for  methane 
shall  be  made  at  the  collar  of  the  hole 
by  a  qualified  person  using  a  methane 
detector  approved  by  the  Secretaiy  to 
determine  if  dangerous  quantities  of 
methane  are  present  or  being  emitted. 
If  such  is  found,  no  further  work  shall 
be  performed  until  the  atmosphere  has 
been  made  safe. 

(1)  At  least  one  methane  detector 
shall  be  available  at  all  times  at  each 
auger  machine  for  the  use  of  qualified 
persons. 

(2)  Internal  combustion  engines  shall 
not  be  operated  in  the  vicinity  of  any 
auger  hole  in  which  tests  for  methane  are 
being  made. 

§  77.1.302  .\uger  holes;  r«‘strielit»n 
against  entering. 

No  person  shall  be  permitted  to  enter 
an  auger  hole  except  with  the  approval 
of  the  Coal  Mine  Health  and  Safety  Dis¬ 
trict  Manager  or  Subdistrict  Manager  of 
the  district  in  which  the  mine  is  located 
and  under  such  conditions  as  may  be 
prescribed  by  him. 

§  77.1.303  .4uger  equipnieni :  o\erheacl 
proteetion. 

(a)  Auger  machines  which  are  exposed 
to  highwall  hazards,  together  with  all 
those  parts  of  any  coal  elevating  con¬ 
veyors,  where  persons  are  required  to 
work  dm*ing  augering  (H>erations.  shall 
be  covered  with  heavy  gauge  screen 
which  does  not  obstruct  the  view  of  the 
highwall  and  is  strong  enough  to  prevent 
injuries  to  persons  from  spalling  mate¬ 
rial. 

(b)  No  work  shall  be  done  under  any 
overhang  and,  when  a  crew  is  engaged 
in  connecting  or  disccmnectlng  auger  sec¬ 
tions  under  a  highwall.  at  least  one  per¬ 


son  shall  be  assigned  to  observe  the  high¬ 
wall  for  possible  movement. 

§  77.1504  Auger  equipment:  operation. 

(a)  Persons  shall  be  kept  clear  of  the 
auger  train  while  it  is  in  motion  and 
shall  not  be  permitted  to  pass  under  or 
over  an  auger  train,  exc^t  where  ade¬ 
quate  crossing  facilities  are  provided. 

(b)  Persons  shall  stay  clear  of  auger 
sections  being  swting  into  positimi. 

(c)  No  person,  including  the  auger 
machine  operator,  shall  be  stationed  in 
direct  line  with  the  borehole  during  au¬ 
gering  operatiOTis. 

(d)  The  operator  of  auger  equipment 
shall  not  leave  the  controls  of  such 
equipment  while  the  auger  is  in  opera¬ 
tion. 

§  77.1.30.3  Auger  lioli's ;  blocking. 

Auger  holes  shall  be  blocked  with  inert 
material  to  within  200  feet  of  the  active 
working  area.  All  auger  holes  shall  be 
blocked  with  inert  material  within  30 
days  after  the  hole  has  been  drilled. 

Subpart  Q — Loading,  Haulage.  Stripping, 
Drilling  and  Reclamation 

§  77.1600  I.uailing,  haulage  s>trippiiig, 
drilling  ami  reelaination  :irea^:  gen¬ 
eral. 

(at  Only  authorized  persons  shall  be 
permitted  on  roads  on  coal  mine  prop¬ 
erty  at  loading,  dumping,  stripping, 
drilling  and  reclamation  areas. 

<b)  Traffic  rules,  signals  and  warning 
signs  shall  be  standardized  at  each  mine 
and  conspicuously  posted. 

(c)  Where  side  or  overhead  clearances 
on  any  haulage  road  or  at  any  loading 
or  dumping  location  at  the  mine  are 
hazardous,  such  areas  shall  be  conspicu¬ 
ously  marked  or  warning  devices  shall 
be  installed. 

(d)  Guard  nets  or  other  suitable  px’o- 
tection  against  spillage  shall  be  provided 
where  a  tramway,  roadway,  elevated 
track  or  any  type  of  conveyor  passes 
over  a  roadway,  walkway  or  building. 

(e)  Chute-loading  installations  shall 
be  designed  so  that  the  persons  pulling 
chutes  are  not  required  to  be  in  a  haz¬ 
ardous  position  during  loading  opera¬ 
tions. 

(f)  Cabs  of  self-propelled  equipmenv 
shall  be  kept  free  of  extraneous  ma¬ 
terials. 

(g)  Operators  shall  sit  facing  the  di 
rection  of  travel  while  operating  equip¬ 
ment  with  dual  controls. 

(h)  When  an  equipment  operator  is 
present,  persons  shall  notify  him  before 
getting  on  or  off  equipment. 

(i)  Equipment  operators  shall  be  cer¬ 
tain,  by  signal  or  other  means,  that  all 
persons  are  clear  before  starting  or  mov¬ 
ing  equipment  unless  the  equipment  is 
designed  to  have  persons  board  and  leave 
it  safely  without  such  notification. 

(j)  Dust  control  measures  shall  be 
taken  where  dust  significantly  reduces 
visibility  of  equipment  operators. 

§  77.1601  Tratuiporlation  of  pc‘i>un>: 
reslriclions. 

No  person  shall  be  permitted  to  ride 
or  be  otherwise  transported  on  or  in  ttie 
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following  equipment  whether  loaded  or 
empty: 

(a)  Dippers,  shovels,  buckets,  forks, 
and  clam^ells. 

(b)  The  cargo  space  of  dump  trucks 
or  haulage  equipment  used  to  transport 
coal  or  other  material. 

(c)  Outside  the  cabs  and  beds  of  self- 
propelled  equipment. 

(d)  Chain,  belt,  or  bucket  conveyors, 
except  where  such  conveyors  are  spe¬ 
cifically  designed  to  transport  persons. 

§  77.1602  Use  of  aerial  traninays  to 
transport  persons. 

(a)  Persons  shall  not  ride  loaded 
buckets  on  aerial  tramways. 

(b)  Persons  other  than  msdntenance 
persons  shall  not  ride  empty  buckets  on 
aerial  tramways.  Prior  to  maintenance 
persons  riding  aerial  tramways,  an  exant- 
ination  of  the  protective  safety  devices 
required  In  paragraphs  (b)(1)  through 

(b)  (4)  of  this  section  shall  be  made  and 
a  record  kept  of  such  examinations. 
When  maintenance  men  ride  empty 
aerial  tramways,  the  following  shall  be 
provided; 

(1)  Two  independent  brakes,  each  ca¬ 
pable  of  stopping  and  holding  the  max¬ 
imum  load. 

<2)  Direct  communication  between 
terminals. 

(3)  Power  drives  with  emergency 
power  available  in  case  of  primary  power 
falliure. 

(4)  Buckets  equipped  with  positive 
locks  to  prevent  accidental  tripping  or 
dumping. 

§  77.1603  Aerial  tramva^*-;  iit$(alla- 
tioni;;  operations. 

(a)  Positive-aetlon  type  brakes  shall 
be  provided  on  aeflsJ  tramways. 

(b)  Guards  shall  be  installed  to  pre¬ 
vent  swaying  buckets  from  hitting  the 
towers  of  aerial  tramways. 

<c)  Aerial  tramway  cable  connections 
shall  be  designed  to  offer  minlmiun  ob¬ 
struction  to  the  passage  of  wheels. 

(d)  Rocker-bottom  or  bottom-dump 
cars  shall  be  equipped  with  positive  lock¬ 
ing  devices,  or  other  suitable  devices. 

(e)  When  the  entire  length  of  an  aer¬ 
ial  tramway  is  visible  from  the  starting 
switch,  the  operator  shall  visually  check 
to  make  certain  that  all  persons  are  in 
the  clear  before  starting  such  equipment. 
When  the  entire  length  of  such  equip¬ 
ment  is  not  visible  from  the  starting 
switch,  an  audible  alarm  system  shall  be 
installed  and  operated  to  warn  persons 
that  such  equipment  will  be  started. 

(f)  Aerial  tram  buckets  shall  not  be 
overloaded,  and  feed  shall  be  regulated 
to  prevent  spillage. 

§  77.160-t  C«nveyori«:  i■l^tallalionw;  op- 
t'ratioiis. 

(a)  When  the  entire  length  of  a  con¬ 
veyor  is  visible  from  the  starting  switch, 
the  operator  shall  visually  check  to  make 
certain  that  all  persons  are  in  the  clear 
before  starting  such  equipment.  When 
the  entire  length  of  such  equipment  is 
not  visible  from  the  starting  switch,  an 
audible  alarm  system  shall  be  installed 
and  operated  to  warn  persons  that  such 
equipment  will  be  started. 


(b)  Unguarded  conveyors  with  walk¬ 

ways  shall  be  equlinied  with  «nergency 
stop  devices  or  cords  along  their  full 
length.  - 

(c)  Adequate  backstops  or  brakes 
Shan  be  liistaUed  on  inclined-conveyor 
drive  units  to  prevent  conveyors  from 
running  in  reverse,  or  out  of  control  In 
,the  forward  direction,  if  a  hazard  to  per¬ 
sonnel  would  be  caused. 

<d)  Before  startup  of  equipment  in  a 
preparation  plant  and  in  the  event  of  an 
emergency  in  such  plant,  an  audible 
alarm  shall  be  sounded. 

§  77.1605  Railniail  truinii;  in^liUlatiuns; 
operations. 

(a)  Only  authorized  persons  shall  ride' 
on  a  train  or  locomotive,  and  they  shall 
ride  in  a  safe  position. 

(b)  Persons  shall  not  get  on  or  off 
moving  equipment. 

(c)  No  man-trip  vehicle  or  other  track 
conveyance  used  to  transport  persons  to 
and  from  work  areas  shall  be  over¬ 
crowded.  and  all  persons  shall  ride  in  a 
safe  position. 

(d)  Supplies,  materials,  and  tools 
other  than  handtools  shall  not  be  trans¬ 
ported  with  persons  in  man-trip  vehicles 
imless  such  vehicles  are  specifically  de¬ 
signed  to- make  such  transportation  safe. 

(e)  All  self-propelled  rail  haulage 
equipment  shall  be  provided  with  hy¬ 
draulic  brakes,  pneumatic  brakes  or  dy¬ 
namic  braking  in  addition  to  mani^ 
brakes,  each  capable  of  stopping  and 
holding  the  maximum  load. 

(f)  Equipment  operating  speeds  shall 
be  consistent  with  conditions  of  road¬ 
ways,  grades,  clearance,  visibility,  traffic, 
and  the  type  of  equipment  used. 

(g)  Rocker-bottom  or  bottom-dump 
cars  shall  be  equipped  with  positive  lock¬ 
ing  devices,  or  other  suitable  devices. 

(h)  Ramps  and  dumps  shall  be  of 
solid  construction,  of  ample  width,  have 
ample  clearance  and  headroom,  and  be 
kept  reasonably  free  of  spillage. 

(i)  Where  practicable,  a  minimiun  of 
30  inches  continuous  clearance  from  the 
farthest  projection  of  moving  railroad 
equipment  shall  be  provided  on  at  least 
one  side  of  the  tracks;  all  places  where  it 
is  not  possible  to  provide  30  inches  clear¬ 
ance  shall  be  marked  c(xispicuously.  If 
less  than  18  inches  continuous  clearance 
is  maintained  on  either  side  of  the  tracks, 
the  area  shall  be  barricaded  against 
entry. 

(j)  Ti'ack  guardrails,  lead  rails,  and 
frogs  shall  be  protected  or  blocked  so  as 
to  prevent  a  person’s  foot  from  becoming 
wedged. 

(k)  Positive-acting  stop-blocks,  derail 
devices,  track  skates,  or  other  adequate 
means  shall  be  installed  wherever  neces¬ 
sary  to  protect  persons  from  runaway  or 
moving  railroad  equipment. 

(l)  Switch  throws  shall  be  installed  to 
provide  adequate  clearance  for  switch¬ 
men. 

(m)  Where  necessary,  bumper  blocks 
or  the  equivalent  shall  be  provided  at  all 
track  dead  ends. 

(n)  Car  dr<H}pers  shall  not  ride  on  the 
front  of  moving  trips  or  on  the  fnmt  of  a 
single  car  which  is  being  dropped. 


<o)  Cars  shall  be  dropped  at  a  safe 
rate  and  in  a  manner  that  wUl  insure 
that  the  car  dropper  maintains  a  safe 
position  while  working  and  traveling 
around  the  cars. 

(1)  Safe  operating  procedures  shall  be 
established  and  maintained  and  shall  be 
posted  in  a  conspicuous  place  and  dis¬ 
tributed  to  each  person  engaged  in  car 
dropping  operations. 

(2)  Cars  shall  be  inspected  for  defec¬ 
tive  brakesTbefore  dropping  and  such  de¬ 
fective  cars  shall  not  be  loaded  and  shall 
not  be  dr<H}ped  without  the  aid  of  hoists 
or  equivalent  means. 

(3)  An  audible  alarm  shall  be  sounded 
before  any  car  or  cars  are  dit^ped. 

(p)  Persons  shall  wear  and  use  safety 
belts  when  dropping  railroad  cars. 

(q)  Railroad  cars  shall  not  be  left  on 
sidetracks  unle%  ample  clearance  Is  pro¬ 
vided  for  traffic  on  adjacent  tracks. 

(r)  Railroad  cars  shall  not  be  coupled 
or  uncoupled  manually  from  the  inside 
of  curves  unless  the  railroad  and  cars 
are  so  designed  to  eliminate  any  hazard 
from  coupling  or  uncoupling  cars  from 
inside  of  curves. 

(s)  Railroad  cars  shall  be  trimmed 
properly  when  they  have  been  loaded 
higher  than  the  confines  of  their  cargo 
space. 

§  77.1606  Rubber  lire  and  crawler 
mounted  mobile  equipnieni ;  in¬ 
stallations  ;  oiierations. 

(a)  No  mobile  equipment  used  to 
transport  persons  to  and  from  work  areas 
shall  be  overcrowded,  and  all  persons 
shall  ride  in  a  safe  position. 

(b)  Supplies,  materials,  and  tools 
other  than  handtools  ;^all  not  be  trans¬ 
ported  with  persons  in  man-trip  vehicles 
unless  such  vehicles  are  spea^eaUy  de¬ 
signed  to  make  such  transportation  safe. 

(c)  Cab  windows  shall  be  of  safety 
glass  or  the  equivalent,  and  shall  be  in 
good  condition  and  kept  elean. 

(d)  Self-propelled  equipment  shall  be 
equipped  with  brakes  capable  of  stop¬ 
ping  and  holding  the  maximum  load.  All 
such  equipment  shall  be  equipped  with 
parking  brakes  capable  of  holding  the 
maxlmiun  load. 

(e)  Self-propelled  equipment  shall  be 
provided  with  an  audible  warning  device 
and  lights  visible  frtxn  both  ends. 

<f )  Ramps  and  dumps  shall  be  of  solid 
construction,  of  ample  width,  have  ample 
clearance  and  headroom,  and  be  kept 
reasonably  free  of  spillage. 

(g)  Berms  or  guards  shall  be  provided 
on  the  outer  banks  of  elevated  roadways, 
or: 

(1 )  The  width  of  single  lane  roads  shall 
be  one  and  a  half  times  the  width  of  the 
widest  vehicle  that  normally  uses  the 
road.  The  width  of  two  lane  roads  shall 
be  two  and  one-half  times  the  width  of 
the  widest  vehicle  that  normally  uses  the 
road;  and 

(2)  The  traffic  control  system  shall  re¬ 
quire  loaded  haulage  vehicles  to  be 
driven  on  the  natvural  protected  side  of 
the  elevated  roadways  regardless  of  their 
direction  of  travel;  and 

(3)  Roadway  sigm  and  markings  shall 
be  stiltable,  located  along  the  elevated 
roadways  and  at  other  potentltd  hazard - 
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ous  locations  that  indicate  proper  safe¬ 
guards  to  be  taken,  such  as  safe  vehicle 
speed  and  gear. 

(h)  All  bridges  shall  be  of  suflScient 
strength  to  support  the  maximum  poten¬ 
tial  load.  All  bridges  constructed  after 
I  the  effective  date  of  this  section!  shall 
be  at  least  one  and  one  half  times  the 
width  of  the  widest  vehicle  which  regu¬ 
larly  uses  such  bridge. 

(i)  Berms,  bumper  blocks,  safety  hooks, 
or  similar  means  shall  be  TJrovided  to 
prevent  overtravel  and  overturning  at 
dumping  locations. 

(j)  Equipment  operating  speeds  shall 
be  consistOTt  with  conditions  of  road¬ 
way,  grades,  clearance,  visibility,  traffic, 
and  the  type  of  equipment  used. 

(k)  Dippers,  buckets,  loading  booms, 
or  suspended  loads  shall  not  be  swung 
over  the  cabs  of  haulage  vehicles  until 
the  drivers  are  out  of  the  cabs  and  in 
safe  locations. 

(l)  Persons  shall  not  work  or  pass 
under  the  booms  of  any  self-propelled 
equipment  when  such  booms  may  be 
hazardous. 

(m)  Electrically  powered  mobile  equip¬ 
ment  shall  not  be  left  unattended  unless 
the  master  switch  Is  in  the  off  position, 
all  operating  controls  are  in  the  neutral 
position,  and  the  brakes  are  set  or  tther 
equivalent  precautions  are  taken  against 
rolling.  ' 

(n)  Self-pr(H>elled  equipment  shall  not 
be  left  unattended  unless  the  brakes  are 
set.  The  wheels  shall  be  turned  into  a 
bank  or  berm,  or  shall  be  blocked,  when 
such  equipment  is  parked  on  a  grade. 

(o)  Lights,  flares,  or  other  warning  de¬ 
vices  shall'be  positioned  to  the  front  and 
rear  on  the  traffic  side  or  sides  of  parked 
equipment  when  such  parked  equipment 
creates  a  hazard  to  vehicular  traffic. 

(p)  Dippers,  buckets,  scrapper  blades, 
and  similar  movable  parts  shall  be  se¬ 
cured  or  low'ered  to  the  ground  when  not 
in  use. 

(q)  Equipment  which  is  to  be  hauled 
shall  be  loaded  and  protected  to  pre¬ 
vent  sliding  or  spillage. 

(r)  When  moving  between  work  areas, 
the  components  of  the  equipment  shall 
be  secured  in  the  travel  position. 

(s)  Any  load  extending  more  than  4 
feet  beyond  the  rear  of  the  veliicle  body 
shall  be  marked  clearly  at  the  end  of  the 
projection  with  a  warning  flag  by  day 
and  a  warning  light  at  night. 

(t)  Tow  bars  shall  be  used  to  tow  heavy 
equipment  and  a  safety  chain  shall  be 
used  in  conjunction  with  each  tow  bar. 
Persons  shall  not  be  permitted  to  get  be¬ 
tween  the  towed  and  towing  vehicles  or 
vehicles  being  prepared  for  towing 
operations  until  both  vehicles  have  been 
stopped  and  secured  against  movement. 

(u)  All  trucks  shall  be  trimmed  prop¬ 
erly  when  they  have  been  loaded  higher 
than  the  confines  of  their  cargo  space. 

§  77.1607  Dumping  fa<-ililio.<. 

(ai  Dumping  locations  and  haulage 
roads  shall  be  kept  reasonably  free  of 
water,  debris,  and  spillage. 

(b)  Where  the  ground  at  a  dumping 
place  may  fail  to  support  the  weight  of  a 
loaded  dump  truck,  trucks  shall  be 


dumped  a  safe  distance  back  from  the 
edge  of  the  bank. 

(c)  Adequate  protection  shall  be  pro¬ 
vided  at  dumping  locations  where  per¬ 
sons  may  be  endangered  by  falling  mate¬ 
rial. 

(d)  Grizzlies,  grates,  and  other  sizing 
devices  at  dumping  and  transfer  points 
shall  be  anchored  securely  in  place. 

(e)  If  truck  spotters  are  used,  they 
shall  be  well  in  the  clear  while  trucks 
are  backing  into  dumping  position  and 
dumping,  and  they  shall  use  lights  at 
night  to  direct  trucl^s. 

10.  Sections  77.1700  through  77.1710 
are  revised  as  follows: 

Subpart  R — Miscellaneous 
§  77.1700  Coiniiiunit'aliim.o  in  \«ork 

areas. 

No  persons  shall  be  assigned,  or  al¬ 
lowed,  or  be  required  to  perform  work 
alone  in  any  area  where  hazardous  con¬ 
ditions  exist  that  would  endanger  his 
safety  unless  he  can  communicate  with 
others,  can  be  heard,  or  can  be  seen. 

§  77.1701  Emergertey  eoniiniinicalions : 
requirenienls. 

(a)  Each  operator  of  a  surface  coal 
mine  shall  establish  and  maintain  a  com¬ 
munication  system  from  the  mine  to  the 
nearest  point  of  medical  assistance  for 
use  in  an  emergency. 

(b)  The  emergency  communication 
system  required  to  be  maintained  under 
paragraph  (a)  of  this  section  may  be 
established  by  telephone  or  radio  trans¬ 
mission  or  by  any  other  means  of  prompt 
communication  to  any  facility  (for  ex¬ 
ample,  the  local  sheriff,  the  State  high¬ 
way  patrol,  or  local  hospital)  which  has 
available  the  means  of  communication 
with  the  person  or  persons  providing 
emergency  medical  assistance  or  trans¬ 
portation  in  accordance  with  the  provi¬ 
sions  of  paragraph  (a)  of  this  section. 

§  77.1702  .4rrangeinent»i  for  eiiiergenry 
inediral  ai^^istanor  and  transporta¬ 
tion  for  injured  persons:  reporting 
requirenienls;  posting  ri'qiiirements. 

(a)  Each  operator  of  a  surface  coal 
mine  shall  make  arrangements  with '  a 
licensed  physician,  medical  service,  med¬ 
ical  clinic,  or  hospital  to  provide  24-hour 
emergency  medical  assistance  for  any 
person  injured  at  the  mine. 

(b)  Each  operator  shall  make  ar¬ 
rangements  with  an  ambulance  service, 
or  otherwise  provide  for  24-hour  emer¬ 
gency  transportation  for  any  person  in¬ 
jured  at  the  mine. 

(c)  Each  operator  shall  report  to  the 
Coal  Mine  Health  and  Safety  District 
Manager  for  the  district  in  which  the 
mine  is  located  the  name,  title  and  ad¬ 
dress  of  the  physician,  medical  service, 
medical  clinic,  hospital,  or  ambulance 
service  with  whom  arrangements  have 
been  mad^,  or  otherwise  provided,  in  ac¬ 
cordance  with  the  provisions  of  para¬ 
graphs  (a)  and  (b)  of  this  section. 

(d)  Each  operator  shall,  within  10 
days  after  any  change  of  the  arrsmge- 
ments  required  to  be  reported  under  the 
provisions  of  this  section,  report  such 
changes  to  the  Coal  Mine  Health  and 


Safety  District  Manager.  If  such  changes 
involve  a  substitution  of  persons,  the  op¬ 
erator  shall  provide  the  name,  title,  and 
address  of  the  person'  substituted  to¬ 
gether  with  the  name  and  address  of 
the  medical  service,  medical  clinic,  hos¬ 
pital,  or  ambulance  service  with  which 
such  person  or  persons  are  associated. 

(e)  Each  operator  shall,  immediately 
after  making  an  arrangement  required 
imder  the  provisions  of  paragraphs  (a) 
and  (b)  of  this  section,  or  immediately 
after  any  change  in  such  agreement,  post  , 
at  appropriate  places  at  the  mine  the 
names,  titles,  addresses,  and  telephone 
numbers  of  all  persons  or  services  cur¬ 
rently  available  under  such  arrange¬ 
ments  to  provide  medical  assistance  and 
transportation  at  the  mine. 

§  77.1703  Fir!il  aid  traiiiiiig:  super\i»- 
ory  employees. 

Within  90  days  after  [the  effective  date 
of  this  section],  each  operator  of  a  sur-  • 
face  coal ‘mine  shall  conduct  a  first  aid 
training  course  for  all  supervisory  em¬ 
ployees  at  the  mine  who  have  not  had 
such  training  within  one  year  and  report 
in  writing  to  the  District  Manager  the 
names  and  job  titles  of  all  superviswy 
employees  so  trained.  New  supervisory 
employees  shall  be  provided  such  train¬ 
ing  within  90  days  of  the  date  of  employ¬ 
ment  as  a  supervisor. 

§  77.1704  First  aid  training  program: 
retraining  of  supervisory  employee'-. 

Each  operator  of  a  surface  coal  mine 
shall  conduct  refresher  first  aid  training 
programs  each  calendar  year  for  all  su¬ 
pervisory  employees  at  the  mine. 

§  77.170.3  First  aid  training  program: 
requirements. 

(a)  First  aid  training  programs  re¬ 
quired  under  §  77.1703  shall  include  10 
class  hours  of  training  in  a  course  erf  in¬ 
struction  similar  to  that  outlined  in 
“First  Aid,  A  Bureau  of  Mines  Instruc¬ 
tion  Manual.” 

(b)  Refresher  first  aid  training  pro¬ 
grams  required  under  §  77.1704  shall 
include  5  class  hours  of  refresher  training 
in  a  course  of  instruction  similar  to  that 
outlined  in  “First  Aid,  A  Bureau  of  Mines 
Instruction  Manual.” 

§  77.1706  Firfit  aid  etiiiipmeiit :  loca¬ 
tion;  requirements. 

( a )  A  supply  of  tlie  first  aid  equipment 
set  forth  in  paragraph  (b)  of  this  section 
sliall  be  maintained  at  each  surface  cool 
mine  and  surface  work  area  of  under¬ 
ground  coal  mine  as  follows: 

(1)  At  or  near  each  working  place 
where  coal  is  being  mined; 

(2)  At  each  preparation  plant;  and. 

(3  >  At  shops  and  other  surface  instal¬ 
lations  where  ten  or  more  persons  are 
regularly  employed. 

(b)  The  first  aid  equipment  required 
to  be  maintained  under  the  provisions  of 
paragraph  (a)  of  this  sectiem  shall  in¬ 
clude  at  least  the  following: 

(1)  One  stretcher: 

(2)  One  br(^en-back  board  (a  splint- 
stretcher  combination  may  be  us^  to 
satisfy  tlie  requirements  of  paragraphs 
(bUD  and  (b)(2>  of  this  section); 
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(3>  Twenty-four  triangular  bandages 
(15  if  a  splint-stretcher  combination  is 
used) ; 

(4)  Eight  4-inch  bandage  compresses: 

(5)  Eight  2-inch  bandage  compresses; 

(6)  Twelve  1-inch  adhesive  com¬ 
presses; 

(7)  An  approved  bum  remedy: 

(8)  Two  cloth  blankets; 

(9)  One  rubber  blanket  or  equivalent 
substitute: 

(10)  Two  tourniquets: 

(11)  One  1 -ounce  bottle  of  aromatic 
spirits  of  ammonia  or  1  dozen  ammonia 
ampules;  and. 

(12)  The  necessary  complements  of 
arm  and  leg  splints  or  tw^o  each  inflatable 
arm  and  leg  splints. 

(c)  All  first  aid  supplies  required  to  be 
maintained  under  the  provisions  of  para¬ 
graphs  (a)  and  (b)  of  this  section  shall 
be  stored  in  suitable,  sanitary,  dust  tight.  « 
moisture  proof  containers  and  such  sup¬ 
plies  shall  be  accessible  to  the  miners. 

§  77.1707  Safely  program  for  supervi¬ 
sory  employees. 

Each  operator  of  a  surface  coal  mine 
shall  establish  and  maintain  for  all  su¬ 
pervisory  employees  a  program  of  in¬ 
struction  with  respect  to  the  safety  regu¬ 
lations  and  procedures  to  be  followed  at 
the  mine. 

§  77.1708  Di*<lrihution  of  safety  regu¬ 
lations. 

Each  operator  shall  distribute  to  each 
employee,  safety  regulatitms  and  proce¬ 
dures  to  be  followed  at  the  mine. 

§  77.1709  [Reserved] 

§  77.1710  Proleelive  rlotliiug:  require¬ 
ments. 

Each  employee  shall  be  required  to 
wear  protective  clothing  and  devices  as 
follows: 

(a)  Protective  clothing  or  equipment 
and  faceshields  or  goggles  shall  be  worn 
when  welding,  cutting,  or  working  with 
molten  metal  or  when  other  hazards  to 
the  eyes  exist. 

(1)  Eye  and  face  protection  equipment 
required  by  this  subpart  shall  meet  the 
requirements  prescribed  in  American  Na¬ 
tional  Standards  Institute  (ANSI)  ^ZS?.- 
1-1968,  “Practice  for  Occupational  and 
Educational  Eye  and  Pace  Protection.” 

(2)  Employees  whose  vision  requires 
the  use  of  corrective  lenses,  when  re¬ 
quired  by  this  regulation  to  wear  eye 
protection,  shall  be  protected  by  goggles 
or  spectacles  of  one  of  the  following 
types: 

(i)  Safety  glass  spectacles  whose  pro¬ 
tective  lenses  provide  optical  correction. 

lii)  Goggles  or  faceshields  that  can 
be  worn  over  corrective  lenses  without 
disturbing  the  lens  adjustment. 

<iii)  Goggles  that  incorporate  correc¬ 
tive  lenses  mounted  behind  protective 
lenses. 

(3)  Pace  and  eye  protection  equipment 
shall  be  kept  clean  and  in  good  repair. 
Eye  protection  equipment  with  struc¬ 
tural  or  optical  defects  shall  not  be  used. 

(b)  Suitable  protective  clothing  to 
protect  the  entire  body  when  handling 


corrosive  or  toxic  substances  or  other 
materials  which  might  causa  injury  to 
the  skin. 

(c)  Protective  gloves  when  handling 
materials  or  performing  work  which 
might  cause  injury  to  the  hands;  how¬ 
ever,  gloves  shall  not  be  worn  where 
they  would  create  a  greater  hazard  by 
becoming  entangled  in  the  moving  parts 
of  equipment. 

(d)  A  suitable  hard  hat  or  cap  when 
in  or  around  a  mine  or  plant  where 
falling  objects  or  exposed  electric  circuits 
may  create  a  hazard. 

(1>  Hard  hats  or  caps  used  for  pro¬ 
tection  against  impact  and  penetration 
of  falling  or  flying  objects  shall  meet 
specifications  for  helmets  prescribed  in 
American  National  Standards  Institute 
(ANSI)  Z89.1-1969.  “Safety  Require¬ 
ments  Por  Industrial  Head  Protection. 

(2)  Hard  hats  or  caps  used  for  head' 
protection  of  employees  exposed  to  elec¬ 
trical  shock  and  bums  shall  meet  speci¬ 
fications  for  helmets  as  prescribed  in 
American  National  Standards  Inst.itute 
(ANSI)  Z89.2,  1971,  .“Safety  Require¬ 
ments  Por  Industrial  Protective  Helmets 
Pbr  Electrical  Workers,  Class  B.” 

(e)  Suitable  protective  footwear. 

(f)  Snug-fitting  clothing  when  work¬ 
ing  around  moving  machinery  or  equip¬ 
ment. 

(g)  Safety  belts  and  lines  where  there 
is  danger  of  falling:  a  second  person 
shall  tend  the  lifeline  when  bins,  tanks, 
or  other  dangerous  areas  are  entered. 

(1)  Lifelines,  safety  belts,  and  lan¬ 
yards  shall  be  used  only  as  an  employee 
safeguard.  Any  lifeline,  safety  belt,  or 
lanyard  actually  subjected  to  in-service 
loading,  as  disingulshed  from  static  load 
testing,  shall  be  immediately  removed 
from  service  and  shall  not  be  used  again 
as  an  employee  safeguarding  device. 

f2)  Where  possible.’''lifelines  shall  be 
secured  above  the  point  of  operation  to 
an  anchorage  or  structural  member, 
capable  of  supporting  a  minimum  dead 
weight  of  5,400  pounds. 

(3)  Safety  belt  lanyards  shall  be  con¬ 
structed  of  a  minimum  of  Va-inch  nylon 
or  equivalent  material,  with  a  maximum 
length  to  provide  for  a  fall  not  greater 
than  6  feet.  The  rope  shall  have  a  nomi¬ 
nal  breaking  strength  of  5,400  pounds. 

(4)  All  safety  belt  and  lanyard  hard¬ 
ware,  except  rivets,  shall  be  capable  of 
withstanding  a  tensile  loading  of  4.000 
pounds  without  fracturing  or  taking  a 
permanent  deformation. 

(h)  U.S.  Coast  Guard  approved  life¬ 
jackets  or  belts  where  there  is  danger 
from  falling  into  water. 

(i>  Seatbelts  in  a  vehicle  where  there 
is  a  danger  of  overturning  and  where 
roll  protection  is  provided. 

<1)  Seatbelts  shall  meet  tlie  require¬ 
ments  of  the  Society  of  Automotive  En¬ 
gineers  (SAE),  “Motor  Vehicle  Seatbelts 
Assemblies” — SAE  J4c,  approved  Novem¬ 
ber  1955,  revised  July  1965;  “Seatbelt 
Hardware  Test  Procedures” — SAE  J140a. 
approved  April  1970,  revised  February 
1973;  and  “Seatbelt  Hardware  Perform¬ 
ance  Requirements” — SAE  J141  and 


“Seatbelts  for  Construction  Equip¬ 
ment" — SAE  J386.  approved  March  1968. 

11.  Sections  77.1711  through  77.1713 
are  revised  and  a  new  $  17.1714  is  added 
as  follows : 

§  77.171 1  Siiiukiiig  pruliibilioii. 

No  person  shall  sme^e  or  use  an  open 
flame  where  such  practice  may  cause  a 
fire  or  explosion. 

§77.1712  Reopening  nlille^:  nutifiea- 
tiuiis:  inspeetion  prior  to  mining. 

Prior  to  re<q>ening  any  surface  coal 
mine  after  it  has  been  abandoned  or  de¬ 
clared  inactive  by  the  operator,  the  op¬ 
erator  shall  notify  the  Coal  Mine  Health 
and  Safety  District  Manager  for  the 
district  in  which  the  mine  is  located,  and 
an  inspection  of  the  entire  mine  shall  be 
completed  by  an  authorized  representa¬ 
tive  of  the  Secretary  before  any  mining 
operations  in  such  mine  are  instituted. 

§77.1713  Daily  inspection  of  surface 
working  areas  and  installations:  cer¬ 
tified  persons:  reports  of  inspection. 

(a»  At  least  once  during  each  work¬ 
ing  shift,  or  more  often  if  necessary  for 
safety,  each  active  working  area  and 
each  active  surface  installation  shall  be 
examined  by  a  certified  person  des¬ 
ignated  by  the  operator  to  conduct  such 
examinations  for  hazardous  ctmditions 
and  any  hazardous  conditions  noted  dur¬ 
ing  such  examinations  shall  be  reported 
to  the  operator  and  shall  be  corrected 
by  the  operator. 

tb)  If  any  hazardous  condition  noted 
during  an  examination  conducted  in  ac¬ 
cordance  with  paragraph  (a)  of  this 
section  creates  an  imminent  danger,  the 
person  conducting  such  examination 
shall  notify  the  operator  and  the  opera¬ 
tor  shall  withdraw  all  persons  from  the 
area  affected,  except  those  persons  re¬ 
ferred  to  in  section  104(d)  of  the  Act. 
until  the  danger  is  abated. 

(c>  After  each  examination  conducted 
in  accordance  with  the  provisions  of  par¬ 
agraph  (a)  of  this  section,  each  certified 
person  who  conducted  all  or  part  of  the , 
examination  required  shall  enter  with 
ink  or  indelible  pencil  in  a  book  approved 
by  the  Secretary  the  date  and  a  report  of 
the  condition  of  the  mine  or  any  area  of 
the  mine  which  he  has  inspected  together 
with  a  report  of  the  nature  and  location 
of  any  hazardous  conditiem  found  to  be 
present  at  the  mine.  The  book  in  which 
such  entries  are  made  shall  be  kept  in 
an  area  at  the  mine  designated  by  the 
operator  to  minimize  the  danger  of  de¬ 
struction  by  fire  or  other  hazard. 

(d)  All  examination  reports  recorded 
in  accordance  with  the  provisions  of  par¬ 
agraph  (c)  of  this  section  shall  include 
a  repoii;  of  the  action  taken  to  abate 
hazardous  conditions  and,  shall  be  signed 
by  the  person  making  the  inspection  and 
shall  be  signed  or  countersigned  each  day 
by  at  least  one  of  the  following  persons: 

( 1 )  The  general  foreman : 

(2)  The  assistant  superintendent; 

(3)  Hie  superintendent;  or, 

(4)  The  perscHi  designated  by  the  op¬ 
erator  as  responsible  for  health  and 
safety. 
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§  77.17 11  IiH'orporaliiHi  by  r«"fcre«».‘C. 

In  accordance  with  5  U.S.C.  552(a)  (1), 
the  publications  to  w’hich  references  are 
made  in  this  subpart  are  hereby  incor¬ 
porated  by  reference  and  made  a  part 
hereof.  The  incorporated  publications 
are  available  for  examination  at  each 
Coal  Mine  Health  and  Safety  District 
and  Subdistrict  OflBce  of  MESA.  Bureau 
of  Mines  publications  are  also  available 
from  the  Assistant  Administrator — Coal 
Mine  Health  and  Safety,  MESA,  4015 
Wilson  Blvd.,  Arlington,  Va.  22203.  ANSI 
publications  are  also  available  from  the 
American  National  Standards,  Inc.,  1430 
Broadway,  New  York,  N.Y.  10018.  SAE 
publications  are  also  available  from  the 
Society  of  Automotive  Engineers,  Inc., 
Two  Pennsylvania  Plaza,  New  York,  N.Y. 
10001.  Incorporation  by  reference  provi¬ 
sions  approved  by  the  Director  of  the 
Federal  Register  on  (date  to  be  inserted 
prior  to  final  rulemaking) . 

12.  Subparts  S  and  T  are  revised  ns 
follows: 

Subpart  S — ^Trolley  Circuits 
§  77.1800  Proleetion  of  IroOey  rimiils. 

(a)  Except  as  provided  in  paragraph 
(b)  of  this  section,  trolley  circuits  shall 
be  protected  against  short-circuit  and 
ground-fault  by  circuit  breakers  as  pre¬ 
scribed  in  §§  77.1800-1  and  77.1800-2. 

(b)  Trolley  circuits  in  which  the  track 
rail  serves  as  the  groxmded  power  ccm- 
ductor  shall  be  protected  against  short- 
circuit  by  circuit  breakers  as  prescribed 
in  §  77.1800-1. 

§77.1800-1  Sliort-firfuil  prolootion; 
rcquiroiiients. 

Where  a  circuit  breaker  provides  short- 
circuit  protection  for  a  trolley  circuit, 
such  circuit  breaker  shall  be  equipped 
with  a  device  which  shall  be  adjusted  to 
trip  the  circuit  breaker  when  the  current 
in  any  imgrounded  power  conductor  ex¬ 
ceeds  70  percent  of  the  lowest  value  of 
bolted  short-circuit  ciurent  at  any  point 
in  the  circuit.  Such  short-circuit  device 
shall  cause  the  circuit  breaker  to  trip 
within  75  milliseconds  for  short-circuit 
current  flow  equivalent  to  200  percent 
of  the  device  setting. 

§  77.1800—2  Cround-fiiult  prottH'llon ; 
requirements. 

Where  a  circuit  breaker  provides 
ground-fault  protection  for  a  trolley  cir¬ 
cuit,  such  circuit  breaker  shall  be 
equipped  with  a  device  which  shall  be  ad¬ 
justed  to  trip  the  circuit  breaker  when 
the  ground-fault  current  in  any  im- 
groimded  power  conductor  exceeds  50 
percent  of  the  lowest  value  of  a  bolted 
ground -fault  current  at  any  point  in  the 
circuit.  Such  ground-fault  device  shall 
cause  the  circuit  breaker  to  trip  within 
75  milliseconds  for  ground-fault  current 
flow  equivalent  to  200  percent  of  the  de¬ 
vice  setting. 

§  77.1800—3  Ke«;losing  virt'iiil  break¬ 
ers;  requirements.  '' 

(a).  All  circuit  breakers  installed  to 
comply  with  {  77.1800(a)  shall  not  auto¬ 
matically  reclose  after  tripping  due  to  a 
ground-fault. 


(b)  All  circuit  breakers  installed  to 
protect  trolley  circuits  energized  at  more 
than  660  volts  shall  not  aut(»natically 
reclose  after  tripping. 

(0)  All  circuit  breakers  installed  to 
comply  with  §  77.1800  which  automati¬ 
cally  reclose  after  tripping  shall  be 
eqiilpped  with  a  load  measuring  device 
which  shall  prevent  the  circuit  breaker 
from  reclosing  whenever  the  load  current 
would  exceed  300  amperes  or  15  percent 
of  the  setting  of  the  short-circuit  device, 
whichever  is  lower. 

(d)  Tie-feeder  and  multi-feeder  cir¬ 
cuit  breakers  installed  to  comply  with 
§  77.1800  which  automatically  reclose 
after  tripping  shall  be  equipped  with  a 
voltage  differential  device  which  shall 
prevent  the  circuit  breaker  from  reclos¬ 
ing  whenever  the  voltage  across  the  cir¬ 
cuit  breaker  exceeds  15  percent  of  the 
nominal  circuit  voltage:  except  that 
whenever  the  voltage  across  the  circuit 
breaker  exceeds  85  percent  of  the  nmn- 
inal  circuit  voltage,  the  load  measuring 
devices  shall  determine  whether  the  cir¬ 
cuit  breaker  will  reclose. 

§  77.1800—4  Circuit  breakers  and  asso¬ 
ciated  devices;  test  and  adjustment 
requirements. 

<a)  Circuit  breakers  and  associated 
devices  required  by  this  subpart  shall  be 
tested  and  adjusted  by  a  qualified  per¬ 
son  at  intervals  not  exceeding  6  months. 
Such  tests  and  adjustments  shall  be 
made  in  accordance  with  the  following: 

(1)  Except  as  provided  in  paragraph 
(a)  (2)  or  (a)  (3)  nf  this  section,  direct- 
current  circuit  breakers  shall  be  tested 
by  passing  sufScient  ciurent  from  a  cali¬ 
brated  ciurent  source  through  the  cir¬ 
cuit  breaker  to  cause  the  circuit  breaker 
to  trip. 

(2)  Direct-current  circuit  breakers 
which  utilize  electromechanical  idiort- 
eircult  devices  with  calibration  colls  shall 
be  tested  in  accordance  with  paragraph 
(a)  (1)  of  this  section  or  shall  be  tested 
by  passing  sufficient  current  from  a  cali¬ 
brated  current  source  through  the  cali¬ 
bration  coil  to  cause  the  circuit  breaker 
to  trip. 

(3)  Direct-current  circuit  breakers 
which  utilize  shunt  operated  electronic 
short-circuit  and  ground-fault  devices 
^all  be  tested  in  accordance  with  para¬ 
graph  (a)  (1)  of  this  section  or  shall  be 
tested  by: 

(i)  Testing  the  short-circuit  and 
ground-fault  devices  with  a  calibrated 
voltage  source  to  verify  that  such  devices 
operate  at  the  indicated  setting; 

(ii)  Testinglhe  circuit  from  the  .shunt 
to  the  short-circuit  and  ground-fault  de¬ 
vices  to  verify  continuity;  and 

(iii)  Tripping  the  circuit  breaker  by 
electrically  or  manually  operating  the 
short-circuit  and  ground-fault  devices. 

(4)  Except  as  provided  in  paragraph 
(a)(5)  of  this  section,  alternating-cur¬ 
rent  circuit  breakers  shall  be  tested  by 
passing  sufficient  current  from  a  cali¬ 
brated  current  source  through  the  circuit 
breaker  to  cause  the  circuit  br«iker  to 
trip. 

<  5)  Alternating-current  circuit  break¬ 
ers  which  utilize  current  transformer 


operated  short-circuit  and  ground-fault 
devices  shall  be  tested  in  accordance  with 
paragraph  (a)  (4)  of  this  section  or  shall 
be  tested  by: 

(i)  Testing  the  short-circuit  and 
ground-fault  devices  with  a  calibrated 
current  source  to  verify  that  such  de¬ 
vices  operate  at  the  indicated  setting; 

(ii)  Testing  the  circuit  from  the  cur¬ 
rent  transformer  secondary  to  the  short- 
circuit  and  ground  fault  devices  to  verify 
continuity;  and 

(iii)  Tripping  the  circuit  breaker  by 
electrically  or  manually  operating  the 
short-circuit  and  ground-fault  devices. 

(6)  Load  measuring  devices  and  volt¬ 
age  differential  devices  shall  be  tested 
to  assure 'proper  operation. 

(7)  Short-circuit  devices,  ground-fault 
devices,  load  measuring  devices  and  volt¬ 
age  differential  devices  shall  be  adjusted 
to  an  accuracy  of  not  less  than  ±:10 
percent  of  the  indicated  setting. 

(8)  Voltage  sources  and  curi'ent 
sources  used  to  test  and  adjust  cii'cuit 
breakers  and  associated  devices  shall 
possess  an  accuracy  of  not  less  than  ±5 
percent. 

(b)  An  authorized  representative  of 
the  Secretary  may  require  additional 
testing  of  circuit  breakers  and  associated 
devices. 

(c)  A  record  of  the  tests  required  by 
this  section  shall  be  kept  and  shall  be 
made  available  to  an  authorized  repre¬ 
sentative  of  the  Secretary. 

§  77.1801  Trolley  wires  and 
feeder  wires;  support. 

Trolley  wires  and  trolley  feeder  wires 
shall  be  securely  attached  to  each  sup¬ 
port  by  proper  Insulators  designed  for 
the  duty  involved. 

§  77.1802  Cotout  swilehei!>. 

TroUey  wires  and  trolley  feeder  wires 
shall  be  provided  with  cutout  switches 
at  intervals  of  not  more  than  2,000  feet 
and  near  the  b^tnning  of  all  branch 
lines. 

§  77.1803  KepairA  to  energized  lr«»lle> 
wires. 

Trolley  wires,  energized  at  660  volts  or 
less,  may  be  repaired  by  a  person  who 
has  been  trained  in  accordance  with  the 
requirements  of  §  77.1803-1.  Persons  who 
make  repairs  to  energized  trolley  wires 
shall  wear  rubber  boots  or  rubber  oveiv 
shoes,  and  protective  gloves  which  meet 
American  Society  for  Testing  and  Mate¬ 
rials  (ASTM)  “Standard  Specification 
for  Rubber  Insulating  Gloves”  <D120-70' 
for  Class  Zero  rubber  insulation  gloves 

§  77.1803—1  Repairs  to  ei^rgized  irol- 
ley  wire>>;  training. 

The  training  required  by  iS  77  1803 
shall  include  at  least  4  hours  of  training 
in  the  repair  and  maintenance  of  ener¬ 
gized  trolley  wires,  in  the  hazards  in 
making  such  repairs,  in  the  limitations 
and  inspections  of  protective  clothmg 
and  in  the  treatment  of  electrical  shock. 
A  record  of  such  training  shall  be  kept 
and  made  available  to  an  authorized 
r^resentatlve  of  the  miners  and  to  an 
authorized  representative  of  the  Secre¬ 
tary. 
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§  77.1803—2  ProJeclive  plover: 
tion. 

Protective  gloves  worn  wiiile  making 
repairs  to  energized  trolley  wires  shall  be 
inspected  for  d^ects  befM-e  each  use.  De¬ 
fective  gloves  shall  not  be  used. 

§  77.1804  Incorporation  bv  reference. 

In  accordance  with  5  U.S.C.  552(a)  (1) , 
the  American  Society  for  Testing  and 
Materials  publication  to  which  reference 
is  made  in  this  subpart  is  hereby  incorpo¬ 
rated  by  reference  and  made  a  part  here¬ 
of.  The  incorporated  publication  is  avail¬ 
able  for  examination  at  each  Coal  Mine 
Health  and  Safety  District  and  Subdis¬ 
trict  Office  of  MESA.  It  is  also  available 
from  the  American  Society  for  Testing 
and  Materials,  1916  Race  St.,  Philadel¬ 
phia,  Pa.  19103.  Incorporation  by  refer¬ 
ence  provisions  approved  by  the  Director 
of  the  Federal  Register  on  (date  to  be 
inserted  prior  to  final  rulemaking  > . 

Subpart  T — Slope  and  Shaft  Sinking 
§  77.1000  Slope!)  and  »haft*;  plan. 

Each  operator  shall  establish  and  fol¬ 
low  a  slope  and  shaft  plan,  approved  in 
accordance  with  §§77.1900-1  through 
77.1900-4,  providing  for  the  safety  of  per¬ 
sons  in  each  slop)e  of  shaft  that  is  com¬ 
menced  or  extended.  The  methods  em¬ 
ployed  by  the  operator  shall  be  selected 
to  minimize  hazards  to  those  employed  in 
the  initial  and  subsequent  development 
of  the  slope  or  shaft. 

§  77.1900—1  Filing  «>f  a  .»l«>p*»  and  -liaft 
plan. 

Each  operator,  prior  to  tlie  commence¬ 
ment  or  extension  of  a  slope  Or  shaft 
sinking  operation,  shall  file  a  slope  and 
shaft  plan  with  the  District  Manager  of 
theh  Coal  Mine  Health  and  Safety  Dis¬ 
trict  in  which  the  slope  or  shaft  is  lo¬ 
cated. 

§  77*4900—2  Appru\al  of  plan.'«. 

The  operator  shall  be  notified  in  writ¬ 
ing  of  the  approval  or  disapproval  of  his 
slope  and  shaft  plan.  If  the  District  Man¬ 
ager  determines  that  revisions  are  re¬ 
quired  before  the  slope  and  ^aft  plan 
can  be  approved,  the  revisions  required 
shall  be  specified  and  the  operator  shall 
be  afforded  an  opptwrtunity  to  discuss  the 
revisions. 

§  77. 1900— .3  Information  re«|uir«Hl  in 
!‘lope  and  .diaft  plan. 

Slope  and  shaft  plans  shall  include  but 
not  be  limited  to  the  following  infonna- 
tion: 

(a>  Name  and  address  of  the  contrac-_ 
tor  and 'or  operator  performing  the' 
work. 

(b)  Name,  identification  number,  and 
address  of  the  mine. 

(c)  A  surface  map  allowing: 

(1)  Georgraphic  location  of  slope  or 
shaft; 

(2)  Surface  drainage  and  impound¬ 
ments: 

(3)  Known  underground  workings  or 
construction  projects  wittiin  500  feet;  and 

t4)  Dumping  area. 

(d)  Drawings  with  dimensions  of 
hoisting  facflities. 


(e)  Specifications  of  hoisting  appara¬ 
tus  showing: 

(1)  Size,  capacity  and  safety  factor  of 
ropes,  motors,  drums,  headframe,  brakes 
and  sheaves: 

(2)  Methods  of  rigging: 

(3>  Distance  from  head  sheave  to 
nearest  rope  attachment  after  overwind 
devifce  is  actuated:  and 

(4)  Emergency  hoisting  devices. 

(f)  Operational  sequences  for  initial 
and  subsequent  excavation : 

(1>  CHekn-upfor  drilling: 

(2)  Drilling; 

(3)  Loading  of  explosives; 

(4)  Blasting'including  type  and  quan¬ 
tities  of  explosives,  pattern,  type  of 
stemming  materials,  type  of  blasting  de¬ 
vice,  and  use  of  galvanometer: 

(5)  Loading  and  transportation  of 

broken  material;  ^ 

(6)  Installation  of  temporary  or 
permanent  service  line:  and 

«7)  Placement  of  lining.^,  concrete 
forms,  and  work  platforms. 

(g)  Roof  and  rib,  or  shaft  wall  con¬ 
trol  including  method  of  examining  and 
scaling,  type  of  support  and  method  of 
installing  support. 

(h)  Ventilation  including  size  and 
capacity  of  fan.  and  type  and  location  of 
vent  tubing. 

(i)  General  characteristics  of  strata. 

§  77.1900—4  Mixlifivalion  of  approx-d 
slope  and  shaft  plans. 

Each  operator,  prior  to  initiating  a 
modification  of  any  approved  slope  and 
shaft  plan,  shall  file  such  modification 
with  the  District  Manager.  The  (Hierator 
shall  be  notified  in  writing  of  the  ap¬ 
proval  or  disapproval  of  his  modification. 
If  the  District  Manager  determines  that 
revisions  are  required  before  the  modifi¬ 
cation  can  be  approved,  the  revisions  re¬ 
quired  shall  be  specified  and  the  operator 
shall  be  afforded  an  opportunity  to  dis- 
cass  the  revisions. 

§  77.1901  Prosliift  and  nnshifi  in>p<-v- 
(ions. 

(a)  Examinations  of  slope  and  shaft 
areas  shall  be  made  by  a  certified  person 
for  hazardous  conditions,  including  tests 
for  methane  and  for  oxygen  deficiency, 
as  follows: 

(1)  Within  90  minutes  before  each 
shift; 

<2)  At  least  once  on  any  shift  during 
which  persMis  are  working  inside  any 
slope  or  shaft:  and 

(3)  Both  before  and  after  blasting. 

(b>  The  surface  area  surrounding  each 
slope  and  shaft  shall  be  inspected  by  a 
certified  person  and  all  hazardous  con¬ 
ditions  in  the  vicinity  shall  be  corrected 
before  persons  are  permitted  to  enter  the 
excavation. 

(c)  All  hazardous  conditions  found 
during  any  preshift  or  onshift  inspectlwi 
required  by  paragraph  (a)  of  this  sec- 
timi  shall  be  corrected  before  persons  are 
'allowed  to  enter  or  continue  to  woiic  in 
such  slope  or  shaft.  If  any  hazardous 
condition  creates  an  imminent  danger, 
the  operator  shall  withdraw  all  persons 
from  the  excavation,  except  those  per¬ 
sons  referred  to  in  sectitm  104(d)  of  iJie 


Act,  and  no  person  shall  be  permitted  to 
reenter  the  slope  or  shsfft  to  continue 
slope  and  shaft  sinking  operations  until 
the  imminent  danger  has  been  abated.  A 
methane  content  of  1.5  volume  per 
centum  or  more  shall  be  considered  an 
imminent  danger. 

(d>  No  w’ork  shall  be  performed  in  any 
slope  or  shaft,  no  drilling  equipment  shall 
be  started,  and  no  electrical  equipment 
shall  be  energized  if  the  methane  cojj^ 
tent  in  such  slope  or  shaft  is  1.0  volun^ 
per  centum  or  more. 

(e>  Nothing  in  this  section  shall  pre¬ 
vent  the  specific  assignment  of  persons  in 
the  slope  or  shaft  for  purposes  of  abating 
excessive  methane  concentrations  or  any 
other  hazardous  condition. 

(f '  The  results  of  all  inspections  con¬ 
ducted  in  accordance  with  this  section 
shall  be  recorded  daily  in. a  Ixx^  ap¬ 
proved  by  the  Secretary,  and  shall  be 
signed  by  the  person  making  the  inspec¬ 
tion  and  shall  be  signed  or  countersigned 
daily  by  any  of  the  persons  listed  in 
5  77.1713<d). 

§  77.1901  —  1  .Mt'iliaiir  anil  oxjgi-ti  ilo- 
lirioncj  :  approved  dev  ice>. 

Tests  for  oxygen  deficiency  shall  be 
made  with  a  permissible  flame  safety 
lamp  or  other  means  approved  by  the 
Secretary,  and  tests  for  methane  shall  be 
made  with  a  methane  detector  approved 
by  the  Secretarj’. 

§  77.1902  Drilling  and  inui'king  oprra- 
lioii!-. 

Diesel- powered  equipment  used  in  tlie 
drilling,  mucking,  or  other  excavating 
operation  in  any  slope  or  shaft  shall  be 
permissible.  Such  equipment  shall  be  op¬ 
erated  in  a  permissible  manner,  shall  be 
maintained  in  a  permissible  condition, 
and  shall  be  provided  with  at  least  one 
portable  fire  extinguisher. 

§  77.1902—1  l*ernli^■^ible  dii'M'I-powori-d 
I'quipinenl. 

Diesel-powered  equipment  which  has 
been  approved  by  the  Bureau  of  Mines  or 
the  Mining  Enforcement  and  Safety  Ad¬ 
ministration  under  Part  36  of  this  chap¬ 
ter  (Bureau  of  Mines  Schedule  31)  is 
permissible  under  the  provisions  of 
§  77.1902. 

§  77.1903  IIui!«l)>  and  lioi!>liiif:. 

( a )  Loads  handled  by  hoists  employed 
in  transporting  persons  or  material  in 
any  slope  or  shaft  shall  not  exceed  tlie 
rated  capacities  of  the  hoist,  the  ngie 
fastenings  used,  and  the  static  load 
safety  factors  of  the  ropes  used  on  such 
hoists  as  prescribed  in  paragraph  (c)  of 
this  section.  The  rated  capacities  shall 
be  as  stated  by  the  manufacturer  or  cer¬ 
tified  by  a  registered  engineer.  The  rated 
capacity  shall  be  posted  within  the  view 
of  the  hoistman. 

(b)  American  National  Standards  In¬ 
stitute,  “Specifications  for  the  Use  of 
Wire  Ropes  for  Mines,”  Ml  1.1-1960,  shall 
be  used  as  a  guide  in  the  use,  selection, 
installation,  and  maintenance  of  wire 
ropes. 

(c)  The  following  static  load  safety 
factors  shall  be  used  for  selecting  ropes 
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to  be  used  on  hoists  and  for  determining 
when  such  ropes  shall  be  removed  from 
hoists: 


I.Riigtb  of  rope 
(foet) 

Minimum 

In  shaft  factor  of 
safety 
(new  rope) 

Minimum 
factor  of 
safety 
(remove) 

.VMorless . . 

8 

—  8.4 

501  to  1,000 _ 

.  7 

.V8 

1,001  to  2, 000 _ 

.  0 

5.0 

2,001  to  3,000 - 

5 

4.3 

3,001  or  more _ 

4 

3.6 

(d)  Wire  rope  shall  be  removed  when 
inspection  shows: 

(1)  Six  randomly  distributed  broken 
wires  in  one  rope  lay  or  three  broken 
wires  in  one  strand  in  one  rope  lay. 
Snagged,  nicked  or  severely  bent  wires 
shall  be  coimted  as  broken  wires;  or 

(2)  Abrakion,  scrubbing  or  peenlng 
causing  loss  of  more  than  Va  the  origi¬ 
nal  diameter  of  the  outside  individual 
wires;  or 

(3)  Evidence  of  rojie  deterioration 
from  corrosion;  or 

(4)  Kinking,  crushing  or  other  dam¬ 
age  that  results  in  distortion  of  the  rope 
structure;  or 

(5)  Reduction  in  nominal  rope  diam¬ 
eter  detei’mlned  as  follows: 

(i)  %4  Inch  for  rope  diameters  up  to 
and  Including  inch; 

(ii)  %2  inch  for  rope  diameters  %  inch 
to  inch  inclusive; 

(iii)  inch  for 'rope  diameters 
inch  to  %  inch  inclusive; 

(iv)  Vjo  inch  for  rope  diameters  T4 
inch  to  1  *4  inches  inclusive; 

(V)  %2  inch  for  rope  diameters  l!4 
inches  to  IVa  Inches  inclusive; 

(Vi)  Rope  diameters  over  1*4  inches, 
as  recommended  by  the  wire  rope  manu¬ 
facturer. 

(e)  Wire  rope  attachments  shall  be 
replaced  when  inspection  shows: 

(1)  Improper  installation  of  attach¬ 
ment;  or 

(2)  Cracked,  deformed,  excessively 
worn,  or  loosened  attachments;  or 

(3)  Wire  rope  slippage  at  attachment; 
or 

(4)  More  than  one  broken  wire  at  the 
point  of  attachment  of  a  spelter  filled 
or  swaged  attachment. 

(f)  Each  hoist  employed  in  drilling, 
mucking  or  other  exacavatlng  opera¬ 
tions  shall  be  equipped  with  an  accurate 
and  reliable  indicator  of  the  position  of 
the  conveyance,  except  where  the  con¬ 
veyance  is  visible  at  all  times  to  the 
hoistman.  The  indicator  shall  be  driven 
from  the  hoist  drum  or  drum  shaft  by  a 
chain,  gear  or  other  direct  drive  and 
show  the  position  ,of  the  conveyance  at 
all  times.  The  indicator  shall  be  placed 
so  that  it  is  in  clear  view  of  the  hoist- 
man. 

(g)  Hoist  drive  units  shall  be  protected 
from  the  weather,  and  the  mechanism 
that  operates  the  brakes  shall  be  guard¬ 
ed  to  prevent  material  or  tools  from  ac¬ 
cidentally  fouling  or  Jamming  the  brake 
system. 


§  77.1904  C4)iiiniunirati<»n»  between 
slope  and  shaft  liottonis  and  hoist 
operators. 

At  least  two  independent  means  of 
signaling  shall  be  provided  between  the 
hoistman  and  all  points  in  a  slope  or 
shaft  where  persons  are  required  to 
work.  At  least  one  of  these  means  shall 
be  audible  to  the  hoistman.  Signal  codes 
used  in  any  communication  system  shall 
be  standardized  and  posted  conspicuous¬ 
ly  at  each  slope  and  shaft  and  in  clear 
view  of  the  hoistman. 

§  77.1905  Hoi!>t  safesnartK ;  K«-iuTal. 

(a)  Hoists  lised  to  transport  mate¬ 
rials  shall  be  equipped  with  brakes  capa¬ 
ble  of  safely  stopping  and  holding  the 
cage,  bucket,  platform,  or  other  convey¬ 
ance  when  fully  loaded.  Such  convey¬ 
ances  shall  not  be  lowered  by  the  brakes 
alone,  except  in  an  emergency. 

(b)  When  persons  are  transported  by 
a  hoist  or  when  persons  may  be  endan¬ 
gered  by  the  hoisting  operation,  such 
hoist  shall  meet  the  requirements  of  Sub¬ 
part  O  of  this  part. 

§  77.1906  Hoists;  inspiH'lion  in.'tiii' 
tenanee. 

Hoists  shall  be  inspected  daily  and- 
shall  be  maintained  in  accordance  with 
§  77.1403. 

§  77.1907  Hoist  ronstriif'tion;  geiioral. 

(a)  Hoisting  ropes  shall  be  equipped 
with  a  spelter-filled  so(^et,  wedge  socket, 
or  thimble  with  an  adequate  number  of 
clips  properly  spaced  and  installed  along 
the  rope. 

(b)  Cages,  buckets,  or  slope  cars  when 
used  for  transporting  persons  shall  be 
provided  with  two  bridle  chains  or  cables 
connected  securely  to  the  rope  at  least 
3  feet  above  the  socket  or  at  least  3  feet 
above  the  last  rope  clip  if  a  thimble  is 
used  and  which  shall  be  securely  fastened 
to  the  cage,  bucket  or  slope  car. 

'  (c)  Where  hoc^s  are  used  to  attach 
cages,  buckets,  or  othw  conveyances  to 
the  socket  or  thimble  of  a  hoisting  rope, 
such  hoc^s  shall  be  self-closing.  . 

(d)  At  least  three  full  turns  of  rope 
shall  remain  on  the  hoist  drum  when  the 
rope  is  extended  to  its  maximum  work¬ 
ing  length.  At  least  one  full  tiim  of  the 
hoist  rope  shall  be  placed  aroimd  the 
drum  shaft  or  around  the  sp<^e  of  a  free 
drum  and  shall  be  fastened  securely  by 
means  of  rope  clips  or  clamps,  except 
where  hoist  dnuns  are  designed  with 
proper  rope  terminations. 

(e)  Self -dumping  conveyances  used 
for  tiTJisporting  persons  shall  have  a 
locking  mechanism  to  prevent  dumping 
or  tilting  when  persons  are  transported. 

§  77.1908  Hoist  Installations;  use. 

(a)  Where  persons  are  transported  by 
means  of  a  hoist  and  the  depth  of  the 
shaft  exceeds  50  feet,  the  hoist  ropeshaU 
be  suspended  frmn  a  hoisting  installa¬ 
tion  capable  of  withstanding  forces  at 
least  equal  to  the  breaking  strength  of 
the  hoist  rope. 

(b)  Where  persons  are  transported  by 
means  oi  a  hoist  and  the  depth  of  the 
shaft  exceeds  100  feet,  temporary  shaft 


guides  and  guide  attachments  shall  be 
installed  to  prevent  the  cage,  platform, 
bucket,  or  other  convesrance  from  swing¬ 
ing,  unless  the  District  Manager  approves 
other  means  which  will  provide  no  less 
than  the  same  degree  of  protection  to 
persons  being  transported. 

(c)  All  guides  and  guide  attachments 
installed  in  accordance  with  paragraph 
<b)  of  this  section  shall  be  maintained  to 
a  depth  of  not  more  than  75  feet  from 
the  botttxn  of  the  shaft. 

(d)  Where  crossheads  are  used,  the 
cage,  bucket,  or  other  conveyance  shall 
not  be  hung  more  than  10  feet  below 
the  crosshead. 

(e)  Where  persons  are  required  to 
embark  or  disembark  over  or  within  a 
sh£^t,  a  loading  platform  shall  be  in¬ 
stalled  to  Insure  safe  footing. 

(f)  During  the  development  of  each 
slope  or  shaft,  either  a  ladder  or  inde¬ 
pendently  powered  auxiliary  hoist  shall 
be  provided  to  permit  persons  to  escape 
quickly  in  the  event  of  an  emergency. 

(g)  No  person  shall  be  permitted  to 
ride  the  rim  of  any  bucket  or  on  the  top 
of  a  loaded  bucket. 

(h)  The  maximum  number  of  persons 
permitted  to  ride  the  conveyance  at  one 
time  shall  be  posted  conspicuously  at  the 
point  of  entrance  to  the  shaft  or  slope 

<i)  Persons  shall  not  be  permitted  to 
ride  on  a  conveyance  with  tools  or  mate¬ 
rials,  other  than  small  hand  tools. 

(j)  The  speed  of  a  conveyance  tians- 
porting  persons  shall  not  exceed  500  feet 
per  minute  and  not  more  tlian  200  feet 
per  minute  when  withiri  100  feet  of  any 
stop. 

(k)  A  notice  of  established  s)>eeds 
shall  be  posted  in  clear  view  of  the 
hoistman. 

(l)  Conveyances  being  lowered  in  a 
shaft  in  which  persons  are  working  shall 
be  stopped  at  least  15  feet  above  such 
persons  and  shall  be  lowered  further  only 
after  the  hoistman  has  received  a  signal 
that  all  persons  who  may  be  endangered 
by  the  conveyance  are  in  the  clear. 

(m)  No  conveyance  shall  be  raised  or 
lowered  Jn  a  slope  or  shaft  until  it  ha.® 
been  stabilized  and  trimmed. 

(n)  Measures-shall  be  taken  to  pre¬ 
vent  material  from  falling  back  into  the 
shaft  while  buckets  or  other  conveyances 
are  being  unloaded. 

(o)  Properly  attached  -safety  belts 
shall  be  worn  by  all  persons  required  to 
work  in  or  over  any  shaft  where  there 
is  a  drop  of  10  or  more  feet,  unless  other 
acceptable  means  are  provided  to  pre¬ 
vent  such  persons  from  falling  into  the 
shaft. 

§  77.1908—1  Iluixl  ti<  il 

liuislnian. 

Hoists  shall  be  under  the  control  of 
and  operated  by  a  qualified  hoistman 
when  persons,  are  being  transported  or 
when  persons  are  in  a  slope  or  shaft. 

§  77.1909  Explosives  and  blasting:  iim* 
of  permissible  explosives  and  shot- 
firing  units. 

Except  as  provided  in  §§  77.1909-1  and 
77.1909-2,  only  permissible  explosives  and 
permissible  shot-firing  units  shall  be 
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used  in  slopes  and  shaft  sinking  op^ti- 

tiCMlS. 

§  77.1909—1  Use  of  noOpermissiUe  ex¬ 
plosives;  approeal. 

Where  the  District  Manager  of  the  Coal 
Mine  Health  and  Safety  District  in  ^ich 
the  slope  or  shaft  is  located  has  deter¬ 
mined  that  the  use  of  nonpermissible  ex¬ 
plosives  will  not  pose  a  hazard  to  any 
persons  during  the  development  of  a 
slope  or  shaft,  he  may,  after  written  ap¬ 
plication  by  the  operator,  approve  the 
use  of  such  explosives  and  issue  a  permit 
setting  forth  the  safeguards  to  be  em¬ 
ployed  by  the  operator  to  protect  the 
health  and  safety  of  any  person  exposed 
to  such  blasting. 

§  77.1909—2  Us^  of  iionp(-rnii!i!.ibl«‘ 
shot-firing  device. 

A  nonpermissible  shot-firing  device 
may  be  used  provided  that  all  persons  are 
removed  to  a  safe  location  on  the  surface 
prior  to  the  connection  of  the  shooting 
cable  to  the  blasting  device. 

§  77.1910  Explosives  and  blasting:  gen¬ 
eral. 

(a)  Light  and  power  circuits  shall  be 
disconnected  or  removed  from  the  blast¬ 
ing  area  before  charging  and  blasting. 

(b)  All  explosive  materials,  detonators, 
and  any  other  related  blasting  material 
employed  in  the  development  of  any  slope 
or  shaft  shall  be  stored,  transport^, 
carried,  charged,  and  fired  in  accordance 
with  the  provisions  of  Subpart  N  of  this 
part.  Except  as  provided  in  paragraph 

(c)  of  this  section,  all  shots  shall  be  fired 
from  the  surface. 

(c)  Where  tests  for  methane  have  been 
conducted  and  methane  has  not  been 
found  and  only  i>ermissible  blasting  units 
are  being  employed,  shots  may  be  fired 
from  an  upper  level  of  the  slope  or  shaft. 

(d)  Except  as  provided  in  paragraph 
(c)  of  this  section,  all  persons  shall  be  re¬ 
moved  from  the  slope  or  shaft  prior  to 
blasting. 

(e)  Blasting  areas  in  slopes  or  shafts 
shall  be  covered  with  mats  or  other  suit¬ 
able  material  when  the  excavation  is  too 
shallow  to  retain  basted  material. 

(f)  Where  it  is  impracticaWe  to  pre¬ 
pare  primers  in  the  blasting  area,  only 
the  number  of  primers  needed  for  one 
round  of  shots  shall  be  prepared  and  re¬ 
main  on  the  surface  in  an  Isolated  area 
prior  to  use.  The  primers  shall  be  carried 
in  insulated,  covered  containers. 

(g)  No  other  developanent  operation 
shall  be  conducted  in  a  shaft  or  at  the 
face  of  a  slope  while  holes  are  being 
charged  and  until  after  all  shots  have 
been  fired. 

(h)  The  slope  or  shaft  shall  be  exam¬ 
ined  after  each  blast  and  loose  material 
shall  be  removed. 

(i)  Loose  rock  and  other  material  shall 
be  removed  from  timbers  and  platforms 
after  each  blast  before  persons  are  low¬ 
ered  to  the  ^aft  bottom. 

§  77.1911  Ventilation  of  slopes  and 
shaft-s. 

(a)  All  slopes  and  shafts  shall  be 
ventilated  by  mechanical  ventilation 


equipment  during  development.  Mechan¬ 
ical  ventilation  equipment  shall  be  ex¬ 
amined  before  each  shift  by  a  person 
trained  by  the  operator  to  perform  such 
examination.  The  quality  and  quantity 
of  air  in  the  slope  or  shaft  shall  be  de¬ 
termined  each  shift  by  a  person  trained 
by  the  operator  to  make  such  determi¬ 
nation.  The  results-of  such  examinations 
and  measurements  shall  be  recorded  in 
a  book  approved  by  the  Secretary  and 
shall  be  signed  by  the  person  making  the 
examinations  and  measurements,  and 
countersigned  daily  by  anv  of  the  iiersons 
listed  in  §  77.1713(d>. 

(b>  Ventilation  fans  shall  be : 

(1>  Installed  on  the  surface: 

<21  Installed  in  noncombustible  hous¬ 
ing; 

<3>  Designed  to  permit  the  reversal 
of  the  air  current,  and  located  in  an  area 
which  will  prevent  a  recirculation  of  air 
from  the  slope  or  shaft  or  air  contami¬ 
nation  from  any  other  source; 

(4)  Equipped  with  an  automatic  signal 
device  designed  to  give  an  alarm  in  the 
event  the  fan  slows  or  stops  which  can 
be  seen  or  heard  by  any  person  on  duty 
in  the  vicinity  of  the  fan.  except  where 
fans  are  constantly  attended; 

(5)  Offset  not  less  than  15  feet  from 
the  shaft  or  slope ;  and 

(6)  Equipped  with  air  ducts  which  are 
noncombustible  and  maintained  so  as  to 
prevent  exce^ive  leakage  of  air. 

(i)  Flexible  ducts  shall  be  constructed 
to  permit  ventilation  by  either  exhaust¬ 
ing  or  blowing  methods  and  when  metal 
air  ducts  are  used,  they  shall  be  grounded 
effectively  to  remove  static  and  other 
electrical  charges:  and 

(ii)  Ducts  shall  extend  as  close  to  the 
bottom  as  necessary  to  ke^  the  face 
clear  of  dangerous  and  noxious  gases. 
“Pace”  as  used  in  this  subpart  means 
where  excavating  is  progressing  or  was 
last  done. 

(c>  Each  ventilating  system  shall  be 
properly  maintained  by  a  person  trained 
by  the  operator  to  perform  such  main¬ 
tenance. 

(d)  The  fan  shall  be  operated  at  least 
one  half  hour  prior  to  entering  the 
underground  area  of  a  slope  or  shaft  by 
any  persons  and  shall  be  operated  con¬ 
tinuously  when  persons  are  below  the 
siirface.  Any  accidental  stoppage  or  re¬ 
duction  in  air  fiow  shall  be  corrected 
immediately.  If  such  corrections  cannot 
be  made  immediately,  development  woric 
below  the  surface  shall  be  stopped,  and 
all  persons  not  needed  to  make  necessary 
corrections  to  the  ventilation  system 
shall  be  removed  to  the  surface. 

§  77.1912  I..adder»  iind  stairway.>«. 

(a)  Substantial  stairways  or  ladders 
shall  be  used  during  the  construction  of 
aU  shafts  where  no  mechanical  means 
are  provided  for  persons  to  travel. 

(b)  Landings  at  intervals  of  not  more 
than  30  feet  shall  be  installed. 

(c)  Shaft  ladders  shall  project  3  Ket 
above  the  collar  of  the  shaft,  and  shall 
be  placed  at  least  6  inches  frwn  the  side 
of  the  shaft. 


§77.1913  Fire-retardant  wood. 

All  wood  products,  with  the  ^oeption 
of  crossties,  which  are  permanently  in¬ 
stalled  in  slopes  and  ^afts  ^all  be  fire- 
retardant. 

§  77.1914  Electrif  equipment. 

(ai  All  electric  cap  lamps  used  below' 
the  collar  of  a  slope  or  shaft  shall  be  ap¬ 
proved  by  MESA  as  permissible  and  ^lall 
be  maintained  in  permissibe  condition. 

(bi  All  other  electric  equipm«it  used 
below  the  collar  of  a  slope  on  shaft  shall 
be; 

( 1 )  Approved  by  MESA  as  permissible, 
installed  in  a  permissible  manner  and 
maintained  in  permissible  condition;  or 
<2)  Listed  by  Underwriters’  Labora¬ 
tories.  Inc.  or  Factory  Mutual,  Inc.  as 
suitable  for  use  in  Class  I.  Group  D  and 
Class  II.  Group  F  locations  and  installed 
and  maintained  in  accordance  with  Arti¬ 
cle  501  and  502  of  the  National  Eaectrical 
Code,  1975. 

(c)  The  outer  jacket  or  covering  of  all 
conductors  and  cables  used  below  the 
collar  of  a  slope  or  shaft,  except  conduc¬ 
tors  installed  in  rigid  metal  conduit  and 
conductors  used  in  an  intrinsically  safe 
circuit,  shall  meet  the  requirements  for 
flame  resistant  cables  as  set  forth  in 
§  18.64  of  this  chapter. 

(d)  For  the  purposes  of  this  part,  all 
electric  equipment,  other  than  self-pro¬ 
pelled  electric  equipment,  which  is  used 
below  the  collar  of  a  slope  or  shaft  shall 
be  considered  portable  electric  equip¬ 
ment. 

(e)  The  voltage  of  alternating  cuiTent 
systems  which  supply  power  to  portable 
lighting  fixtures  u^  below  the  collar  of 
a  slope  or  shaft  shall  not  exceed  70  volts 
to  ground. 

(f)  The  voltage  of  direct  current  sys¬ 
tems  which  supply  power  to  portable 
lighting  fixtures  used  below  the  collar  of 
a  slope  or  shaft  shall  not  exceed  150 
volts  to  groimd. 

(g) (1)  In  addition  to  the  requirements 
of  §§  77.901  and  77.901-1,  alternating 
current  systems  energized  at  100  volts  or 
more  which  supply  power  to  pOTtable 
lighting  fixtures  used  below  the  collar  of 
a  slope  or  shaft  shall  contain  either  a 
direct  or  derived  neutral  which  shall  be 
grounded  through  a  suitable  resistor  to 
a  low-resistance  grounding  medium  at 
the  pow'er  source. 

(2)  A  ground  wire  which  meets  the 
requirements  of  §  77.520  ^shall  originate 
at  the  grounded  side  of  the  grounding 
resistor.  Such  groimd  wrire  shall  be  con¬ 
nected  to  the  metallic  frames  and  enclo- 
suies  of  the  power  source  and  shall  ex¬ 
tend  along  with  the  power  conductors 
and  serve  as  the  grounding  circuit  for: 

(i)  The  metallic  frames  and  other 
metallic  enclosures  of  all  portable  and 
self-prtHJelled  equipment  supplied  power 
from  the  system,  and 

(ii)  The  metallic  enclosures  of  all  cii'- 
cuits  which  are  supplied  power  from  the 
system  and  extend  to  portable  and  self- 
propelled  equipment. 

(3)  Such  grounding  resistor  shall  be 
of  the  proper  ohmic  value  to  limit  the 
ground  fault  current  to  no  more  than  5 
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amperes.  The  ground  fault  current  rating 
of  the  grounding  resistor  shall  meet  the 
“extended  time  rating”  set  forth  in  In¬ 
stitute  of  Electrical  and  Electrcmic  En- 
gineers,  Inc.  Standard  No.  32  (IEEE) 
Standard  32-1972.  The  grounding  re¬ 
sistor  shall  be  insulated  frmn  ground  for 
(I  voltage  not  less  than  the  phase-to- 
phase,  or  line-to-line,  voltage  of  the 
S3^tem  in  which  it  is  installed. 

<h)  Lighting  fixtures  which  are 
mounted  on  a  unit  of  self-propelled  elec¬ 
tric  equipment  shall  be  grounded  to  the 
equipment  frame  by  means  of  a  separate 
ground  wire  which  meets  the  require¬ 
ments  of  §  77.520. 

§  77.1915  Sloragr  aiitl  handlini*  of 
c'onibustililc  nial<'rialf>. 

(a)  Liquefied  and  nonliquefied  com¬ 
pressed  gas  cylinders,  and  oil,  gasoline 
and  other  petroleum  products  shall  not 
be  stored  within  100  feet  of  any  slope  or 
shaft  opening. 

(b)  Combustible  material  and  supplies, 
other  than  those  specified  in  paragraph 

(a)  of  this  section,  shall  not  be  stored 
within  25  feet  of  any  slope  or  shaft 
opening. 

(c)  Pyritic  slates,  bony  coal,  culm  or 
other  material  capable  of  spontaneous 
combustion  shall  not  be  used  for  fill  or 
as  sirnfacing  material  within  100  feet  of 
any  slope  or  shaft  opening. 

(d)  Areas  surromidlng  the  opening  of 
each  slope  or  shaft  shall  be  constructed 
to  insure  the  drainage  of  flammable 
liquids  away  from  the  slope  or  shaft  in 
the  event  of  spillage. 

(e)  Oily  rags,  waste,  waste  paper,  and 
other  combustible  waste  material  dis¬ 
posed  of  within,  or  in  the  vicinity  of  any 
slope  or  shaft  opening  shall  be  stored  in 
closed,  noncombustible  containers  until 
removed  from  the  area. 

§  77.1916  Welding,  eutling  and  M»lder- 
ing;  fire  protection. 

(a)  At  least  one  portable  fire  extin¬ 
guisher  shall  be  provided  w'here  weld¬ 
ing,  cutting  or  soldering  with  arc  or 
flame  is  performed. 

(b)  Welding,  cutting  or  soldering  with 
arc  or  flame  In  any  slope  or  shaft,  or 
within  the  vicinity  thereof,  except  where 
such  operations  are  performed  in  fire¬ 
proof  enclosures,  shall  be  done  under  the 
supervision  of  a  qualified  person  who 
shall  make  a  diligent  search  wdthin  or 
in  the  vicinity  <rf  the  slope  or  shaft  for 
fire  dming  and  after  such  operations. 

(c)  Before  welding,  cutting  or  solder¬ 
ing  is  performed  in  any  slope  or  shaft, 
an  examination  for  methane  shall  be 
made  by  a  qualified  person  with  a  device 
approved  by  the  Secretary  for  detecting 
methane.  Examinations  for  methane 
should  be  made  immediately  before  and 
periodically  during  welding,  cutting  or 
soldering  and  such  work  shall 'not  be 
permitted  to  commence  or  continue  in 
air  which  contains  1.0  volume  per  cen¬ 
tum  or  more  of  methane. 

(d)  Noncombustible  barriers  shall  be 
installed  below  welding,  cutting  or  sol¬ 
dering  operations  in  or  over  a  shaft. 


§  77.1917  Incorporation  by  reference. 

In  accordance  with  6  U.8.C.  552(a)  (1) , 
the  publications  to  which  references  are 
made  in  this  subpart  are  hereby  incor¬ 
porated  by  reference  and  made  a  part 
hereof.  The  Incorporated  publications 
are  available  for  examination  at  each 
Coal  Mine  Health  and  Safety  District 
and  Subdistrict  OflSce  of  MESA.  ANSI 
publications  are  also  available  from  the 
American  National  Standards,  Institute 
Inc.,  1430  Broadway,  New  York,  N.Y. 
10018.  The  National  Electrical  Code  is 
also  available  from  the  National  Fire 
Protection  Association,  470  Atlantic  Ave., 
Boston,  Mass.  02210.  The  Underwriters’ 
Laboratories  pubUcation  is  also  available 
from  Underwriters’  Laboratories,  Inc., 
207  E.  Ohio  St.,  Chicago,  HI.  60611.  The 
IEEE  publication  may  also  be  obtained 
froni  the  Institute  of  Electrical  and  Elec¬ 
tronics  Engineers.  Inc.,  345  East  47th 
Street,  New  York,  N.Y.  10017.  Incorpo¬ 
ration  by  reference  provisions  approved 
by  the  Director  of  the  Federal  Register- 
on  (date  to  be  inserted  prior  to  final  rule- 
making)  . 

13.  Subpart  V  is  revLsed  as  follows : 

Subpart  V — Structural  Erection 
§  77.3000  Slriirlural  ercclirtn;  geiioral. 

The  following,  requirements  shall  ap¬ 
ply  when  structural  erection  is  under¬ 
taken  : 

(a)  Wood  planking  shall  be  of  proper 
thickness  to  carry  the  w'orking  load,  but 
shall  be  not  less  than  2  inches  thick, 
full  size,  undressed  planking;  or  %  inch 
thick  exterior  grade  plywo^;  or  equiv¬ 
alent  material. 

(b)  Metal  decking  of  sufficient  strength 
shall  "be  laid  tight  and  secured  to  prevent 
movement. 

(c)  Planks  shall  9verlap  the  bearing 
of  each  end  by  a  minimum  of  12  inches 

(d)  Wire  mesh,  exterior  plywood,  or 
equivalent  material  shall  be  used  and  fit 
tightly  around  coliunns  where  plants  do 
not  fit  tightly. 

(e)  Provisions  shall  be  made  to  secure 
temporary  flooring  against  displacement. 

<f)  Where  safety  belts  are  used,  they 
shall  be  so  ccmnected  to  limit  the  free 
fall  to  six  feet  or  less. 

(g)  Safety  nets  shall  be  hung  with 
sufficient  clearance  to  prevent  user’s  con¬ 
tact  with  surfaces  or  structures  below. 

§  77.3001  .Steel  ere«!lion :  flooring  re¬ 
quirements. 

(a)  Permanent  flooring — skeleton 
steel  construction  in  tiered  buildings.  (1) 
Permanent  floors  shall  be  installed  as 
the  erection  of  structural  mem^rs  pro¬ 
gresses,  and  there  shall  be  not  more  than 
eight  stories  between  the  erection  floor 
and  the  uppermost  permanent  floor,  ex¬ 
cept  where  the  structmal  integrity  is 
maintained  as  a  result  of  the  design. 

(2)  At  no  time  shall  there  be  more 
than  four  floors  or  48  feet  of  imfinlshed 
bolting  or  welding  above  the  foundation 
or  uppermost  permanently  secured  floor. 

<b)  Temporary  flooring — skeleton  steel 
construction  in  tiered  buildings.  (l)(i) 


Tlie  derrick  or  erection  floor  shall  be 
solidly  planked  or  decked  over  its  entire 
surface  except  for  access  openings. 
Planking  or  decking  of  equivalent 
strength,  shall  be  of  proper  thickness  to 
carry  the  working  load. 

(il)  On  buildings  or  structures  not 
adaptable  to  temporary  floors,  and  where 
scaffolds  are  not  used,  safety  nets  shall 
be  installed  and  maintained  whenever 
the  potential  fall  distance  exceeds  two 
stories  or  25  feet. 

(ii)  A  safety  railing  of  1/2 -inch  wire 
rope  or  equivalent  shall  be  installed,  ap¬ 
proximately  42  inches  high,  around  the 
periphery  of  all  temporary-planked  or 
temporary  metal-decked  floors  of  tier 
buildings  and  other  multifloored  struc¬ 
tures  during  structural  steel  assembly. 

(2)  Where  erection  is  being  done  by 
means  of  a  crane  operating  on  the 
ground,  a  tight  and  substantial  floor  shall 
be  maintained  within  two  stories  or  25 
feet,  whichever  is  less,  below  and  directly 
under  that  portion  of  each  tier  of  beams 
on  which  bolting,  riveting,  welding,  or 
painting  is  being  done,  except  on  struc¬ 
tures  where  no  flooring  is  intended  or 
planned  and  safety  belts,  safety  nets,  or 
scaffolds  are  used. 

(c)  Flooring — other  construction,  d) 
In  the  erection  of  a  building  having 
double  wood  floor  construction,  the  rough 
flooring  shall  be  completed  as  the  build¬ 
ing  progresses,  including  the  tier  below 
the  one  on  which  floor  joists  are  being 
installed. 

(2)  For  single  wood  floor  or  other 
flooring  systems,  the  floor  immediately 
below  the  story  where  the  floor  joists  are 
being  installed  shall  be  kept  planked  or 
decked  over. 

§  77.3001—1  Sirurtural  sirel  a.‘.!^ml*l>. 

.-  (a)  During  the  final  placing  of  solid 
web  structural  members,  the  load  shall 
not  be  released  from  the  hoisting  line 
until  the  members  are  safely  secured. 

(b)  Open-web  steel  joists  shall  not  be 
-placed  on  any  structural  steel  framework 
unless  such  framework  is  safely  bolted 
or  welded. 

(c)  In  steel  framing,  whex’e  bar  joists 
are  utilized  and  columns  are  not  framed 
in  at  lease  two  directions  with  structural 
steel  members,  a  bar  joist  shall  be  field- 
bolted  at  columns  or  the  equivalent  to 
provide  lateral  stability  during  coastrut  - 
tion. 

fd)  Where  long  span  joists  or  trusses, 
40  feet  or  longer,  are  used,  a  center  row 
of  bolted  or  welded  bridging  shall  be  in¬ 
stalled  to  provide  lateral  stability  during 
construction. 

<e)  No  load  sliall  be  placed  on  oixen- 
web  steel  joists  until  thq  requirements  of 
this  section  are  met. 

<f)  Loads  that  need  to  be  controlled 
shall  be  controlled  safely  by  the  use  of 
tag  lines,  guides,  or  equivalent. 

§  77.3001—2  Steel  ercetion;  bolting, 
riveting,  fitting-up  and  plumbing-up. 

(a)  Containers  shall  be  provided  for 
storing  or  carrying  rivets,  bolts  and  drift 
pins  and  shall  be  secured  against  acci¬ 
dental  displacement  when  aloft. 
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(b)  When  bolts  or  drifts  pins  are  being 
knocked  out,  means  shall  te  provided  to 
keep  them  fr(Hn  falling  where  the  pos¬ 
sibility  of  Injury  exists. 

(c)  Riveting  shall  not  be  done  in  the 
vicinity  of  combustible  or  flammable  ma¬ 
terial  unless  precautions  are  taken  to 
prevent  fire  and  explosion. 

(d)  When  rivet  heads  are  knocked  off 
or  backed  out,  means  shall  be  provided  to 
prevent  them  from  falling  where  the 
possibility  of  injury  exists.  ' 

(e)  Connections  used  in  plumbing -up 
equipment  shall  be  properly  secured. 

il)  The  tumbuckles  shall  be  secured 
to  prevent  unwinding  while  imder  stress. 

<  2 )  Equipment  related  to  plvunbing-up 
guys  shall  be  placed  in  a  manner  that 
will  enable  persons  to  get  at  the  connec¬ 
tion  points. 

(3)  Plumbing-up  guys  shall  be  re¬ 
moved  only  under  the  supervision  of  a 
person  experienced  in  performing  such 
work. 

§  77.3002  CoiM-rele,  roncretr  forms 
and  shoring;  general. 

(a)  Persons  working  more  than  6  feet 
above  any  adjacent  working  surfaces, 
placing  and  tying  reinforcing  steel  shall 
be  provided  with  a  safety  belt,  or  equiva¬ 
lent  device. 

(b'*  Persons  shall  not  be  permitted  to 
work-  above  vertically  protruding  rein¬ 
forcing  steel  unless  it  has  been  protected 
to  eliminate  the  hazard  of  impalement. 

(c)  Reinforcing  steel  for  walls,  piers, 
columns  and  similar  vertical  structures 
shall  be  guyed  and  supported  to  prevent 
collapse. 

(d)  Wire  mesh  rolls  shall  be  secured 
at  each  end  to  prevent  recoiling  action. 

(e)  Bulk  storage  bins,  containers  or 
silos  shall  have  conical  or  tapered  bot¬ 
toms  with  mechanical  or  pneumatic 
means  of  starting  the  flow  of  material. 

(f)  Concrete  mixers  equipped  with  1 
yard  or  larger  loading  skips  shall  be 
equipped  with  a  mechanical  device  to 
clear  the  skip  of  material. 

(g)  Handles  on  bull  floats,  used  w'here 
they  may  contact  energized  electrical 
conductors,  shall  be  constructed  of  non- 
conductive  material  or  insulated  with  a 
nonconductive  sheath  whose  electrical 
and  mechanical  characteristics  provide 
the  equivalent  protection  of  a  handle 
constructed  of  noncorrective  material. 

(h^  Pumpcrete  or  similar  systems 
using  discharge  pipes  shall  be  provided 
with  pipe  supports  designed  for  100  per¬ 
cent  overload  unless  the  pipe  is  laying 
on  the  ground. 

(i>  Concrete  buckets  equipped  with 
hydraulic  or  pneumatically  operated 
gates  shall  have  positive  safety  latches  or 
similar  safety  devices  installed  to  pre¬ 
vent  accidental  opening  of  the  gates. 
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(j)  Persons  shall  not  ride  concrete 
buckets. 

(k)  When  discharging  concrete  <m  a 
slope,  the  wheels  of  ready-mixed  trucks 
shall  be  blocked  and  the  brakes  set  to 
prevent  movement. 

(l)  The  sills  for  shoring  shall  be 
sound,  rigid,  and  capable  of  carrying  the 
maximum  intended  load. 

(m)  All  shoring  equipment  shall  be 
inspected  prior  to  erection.  Any  equip¬ 
ment  found  to  be  damaged  shall  not  be 
used  for  shoring. 

(n)  Erected  shoring  equipment  shall 
be  inspected  immediately  prior  to,  dur¬ 
ing,  and  immediately  after  the  place¬ 
ment  of  concrete.  Any  shoring  equipment 
that  is  found  to  be  damaged  or  weakened 
shall  be  immediately  reinforced  or  re¬ 
shored  to  original  strength. 

(o)  Reshoring  shall  be  provided  w’hen 
necessai-y  to  safely  support  slabs  and 
beams  after  stripping,  or  where  such 
members  are  subjected  to  super-imposed 
loads. 

(p)  Metal  tubular  frames.  (1)  Metal 
tubular  frames  used  for  shoring  shall  not 
be  loaded  beyond  the  safe  working  load 
recommended  by  the  manufacturer. 

(2)  All  locking  devices  on  frames  and 
braces  shall  be  in  good  working  order; 
coupling  pins  shall  align  the  frame  or 
panel  legs;  pivoted  cross  braces  shall 
have  their  center  pivot  in  place;  and  all 
components  shall  be  in  a  condition  simi¬ 
lar  to  that  of  original  manufacture. 

(3)  Devices  for  attaching  the  externa! 
lateral-stability  bracing  shall  be  securely 
fastened  to  the  legs  of  the  shoring 
frames. 

(q)  Formwork  and  shoring  shall  be 
designed,  erected,  supported,  braced,  and 
maintained  so  that  it  will  safely  support 
all  vertical  and  lateral  loads. 

(r)  III  all  areas  in  which  p>ersons  are 
expected  to  work  or  pass,  stripped  forms 
and  shoring  shall  be  stockpiled  promptly 
after  stripping.  Protruding  nails,  wire 
ties,  and  other  form  accessories  not  nec-  ( 
essary  to  subsequent  work,  shall  be 
pulled,  cut,  or  other  means  taken  to  elim¬ 
inate  any  hazard. 

(s)  Imposition  of  any  construction 
loads  on  the  partially  completed  struc¬ 
ture  shall  not  be  permitted  unless  such 
loading  has  been  considered  in  the  design 
and  has  been  approved  by  the  engineer- 
architect. 

§  77. .3002— I  Form's  and  !>lioriiig. 

(a)  Vertical  slip  forms.  (1>  The  steel 
rods  or  pipe  on  which  the  jacks  climb 
or  by  which  forms  ai’e  lifted  shall  be  spe¬ 
cifically  designed  for  the  purpose.  Such 
rods  shall  be  adequately  braced  where  not 
encased  in  concrete. 

(2)  Jacks  and  vertical  supports  shall 
be  positioned  in  a  manner  that  the  ver¬ 
tical  loads  are  distributed  equally  and  do 
not  exceed  the  capacity  of  the  jacks. 
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(3)  The  jacks  or  other  lifting  devices 
shall  be  provided  with  mechanical  dogs 
or  other  automatic  holding  devices  to 
provide  protection  in  case  of  failure  of 
the  power  supply  or  the  lifting  mecha¬ 
nism. 

(4)  Lifting  shall  proceed  steadily  and 
uniformly  and  shall  not  exceed  the  pre¬ 
determined  safe  rate  of  lift. 

(5)  Lateral  and  diagonal  bracing  of 
the  forms  shall  be  provided  to  prevent 
excessive  distortion  of  the  structure  dur¬ 
ing  the  lifting  operation. 

(6)  During  lifting  operations,  the  form 
structure  shall  be  maintained  in  line  and 
plumb. 

(7)  All  vertical  lift  forms  shall  be  pro¬ 
vided  w’ith  scaffolding  or  work  platforms 
completely  encircling  the  area  of  place¬ 
ment. 

(bi  Tubed  and  coupler  shoring.  (1* 
Couplers  (clamps)  shsiu  not  be  used  if 
they  are  deformed,  broken,  or  have  de¬ 
fective  or  missing  threads  on  bolts  or 
other  defects. 

(2)  The  material  used  for  the  coupler 
(clamp)  shall  be  of  a  structural  type, 
such  as  drop-forged  steel,  malleable  iron, 
or  structural  grade  aluminum.  Gray  cast 
iron  shall  not  be  used. 

(3)  When  checking  the  erected  shoring 
towers  with  a  shoring  layout,  the  spacing 
between  posts  shall  not  exceed  that 
shown  on  the  layout,  and  all  Interlock¬ 
ing  of  tubular  members  and  tightness  of 
couplers  shall  be  checked. 

(4)  All  baseplates,  shore  heads,  exten¬ 
sion  devices,  or  adjustment  screws  shall 
be  in  firm  contact  with  the  footing  sill 
and  the  form  material  and  shall  be  snug 
against  the  posts. 

<c)  Single  post  shore.  (1)  F\)r  stability, 
single  post  shores  shall  be  horizontally 
braced  in  both  the  longitudinal  and 
transverse  directions,  and  diagonal  brac¬ 
ing  shall  also  be  installed.  Such  bracing 
shall  be  installed  as  the  shores  are  being 
erected. 

(2)  All  baseplates  or  shore  heads  of 
single  post  shores  shall  be  in  firm  contact 
with  the  footing  sill  and  the  form  mate¬ 
rials. 

(3)  Whenever  single  post  shores  are 
used  in  more  than  one  tier,  the  layout 
shall  be  designed  and  inspected  by  a 
structural  engineer. 

(4)  when  formwork  is  at  an  angle,  or 
sloping,  or  w'hen  the  surface  shored  is 
sloping,  the  shoring  shall  be  designed  and 
built  for  such  loading. 

(5)  Adjustments  of  single  post  shores 
to  raise  formwork  shall  not  be  made 
after  concrete  is  in  place, 

(6)  All  nails  used  to  secure  bracing  or 
adjustable  timber  single-post  shores  shall 
be  driven  home  and  the  nail  clinched  if 
its  protrudes  through. 
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